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HETEROARYIi-XJREAS AND THEIR USE AS GLUCOKINASE ACTIVATORS 

FIELD OF THE INVENTION 

This invention relates to compounds that are activators of glucolcinase and thus may be use- 
5 fut for the management, treatment, control, or adjunct treatment of diseases, where increas- 
ing glucolcinase activity is beneficial. 

BACKGROUND OF THE INVENTION 

Diabetes is characterised by an impaired glucose metabolism manifesting itself among other 
things by an elevated blood glucose level in the diabetic patients. Underiying defects lead to 
10 a classification of diabetes into two major groups: Type 1 diabetes, or insulin demanding dia- 
betes mellitus (IDDM), which arises when patients lack )9-cells producing insulin in their pan- 
creatic glands, and type 2 diabetes, or non-insulin dependent diabetes mellitus (NIDDM), 
which occurs in patients with an impaired ^-cell function besides a range of other abnormali- 
ties. 

15 Type 1 diabetic patients are cun-ently treated with insulin, while the majority of type 2 diabetic 
patients are treated either with sulphonylureas that stimulate ^-cell function or with agents 
that enhance the tissue sensitivity of the patients towards insulin or with Insulin. Among the 
agents applied to enhance tissue sensitivity towards insulin, metformin is a representative 
example. 

20 Even though sulphonylureas are widely used in the treatment of NIDDM this therapy Is, in 
most instances, not satisfactory: In a large number of NIDDM patients sulphonylureas do not 
sufilce to nomnalise blood sugar levels and the patients are, tiierefore, at high risk for acquir- 
ing diabetic complications. Also, many patients gradually lose the ability to respond to treat- 
ment witii sulphonylureas and are tiius gradually forced into Insulin treatifnent This shift of 

25 patients from oral hypoglycaemic agents to insulin tiierapy is usually ascribed to exhaustion 
of tiie i9-cells In NIDDM patients. 

In nomial subjects as well as in diabetic subjects, tiie liver produces glucose in order to avoid 
hypogtycaemia. This glucose production is derived eitiier from the release of glucose from 
glycogen stores or from gluconeogenesis, whic^ is a de novo intracellular synthesis of glu- 
30 cose. In type 2 diabetes, however, the regulation of hepatic glucose output is pooriy con- 
trolled and is increased, and may be doubled after an ovemightfast. Moreover, in tiiese pa- 
tients tiiere exists a strong conrelation between tine increased fasting plasma glucose levels 
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and the rate of hepatic glucose production. Similarly, hepatic glucose production will be in- 
creased In type 1 diabetes, if the disease is not properly controlled by insulin treatment. 
Since existing fomns of therapy of diabetes does not lead to sufficient glycaemic control and 
therefore are unsatisfactory, there Is a great demand for novel therapeutic approaches. 

5 Atherosclerosis, a disease of the arteries, is recognized to be the leading cause of death in 
the United States and Western Europe. The pathological sequence leading to atherosclero- 
sis and occlusive heart disease is well known. The earliest stage in this sequence is the for- 
mation of "fatty streaks" in the carotid, coronary and cerebral arteries and in the aorta. These 
lesions are yellow in colour due to the presence of lipid deposits found principally within 

10 smooth-musde cells and in macrophages of the intima layer of the arteries and aorta. Fur- 
ther, It is postulated that most of the cholesterol found within the fatty streaks, in tum, give 
rise to development of the Tibrous plaque*, which consists of accumulated intimal smooth 
muscle cells laden with lipid and surrounded by extra-cellular lipid, collagen, elastin and pro- 
teoglycans. The cells plus matrix form a fibrous cap that covers a deeper deposit of cell de- 

15 bris and more extracellular lipid. The lipid is primarily free and esterifted cholesterol. The fi- 
brous plaque forms slowly, and is likely In time to become calcified and necrotic, advancing 
to the "complicated lesion" which accounts for the arterial occlusion and tendency toward 
mural thrombosis and arterial muscle spasm that diaracterize advanced atherosclerosis. 
Epidemiological evidence has firmly established hyperiipidemia as a primary risk factor in 

20 causing cardiovascular disease (CVD) due to atherosclerosis. In recent years, leaders of the 
medical profession have placed renewed emphasis on lowering plasma cholesterol levels, 
and low density lipoprotein cholesterol in particular, as an essential step in prevention of 
CVD. The upper limits of "nomnar are now known to be significantly lower than heretofore 
appredated. As a result, large segments of Western populations are now realized to be at 

25 particular high risk. Independent risk factors indude glucose intolerance, left ventricular hy- 
pertrophy, hypertension, and being of the male sex Cardiovascular disease is espedally 
prevalent among diabetic subjects, at least In part because of the existence of multiple inde- 
pendent risk factors in this population. Successful treatment of hyperiipidemia in the general 
population, and in diabetic subjects in particular, is therefore of exceptional medical impor- 

30 tance. 

Hypertension (or high blood pressure) is a condition, which occurs in the human population 
as a secondary symptom to various other disorders such as renal artery stenosis, pheo- 
chromocytoma, or endocrine disorders. However, hypertension is also evidenced in many 
patients in v^om the causative agent or disorder is unknown. While such "essential" hyper- 
35 tension is often assodated with disorders such as obesity, diabetes, and hypertriglyceride- 
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mfa, the relationship between these disorders has not been elucidated. Additionally, many 
patients display the symptoms of high blood pressure in the complete absence of any other 
signs of disease or disorder. 

It is known that hypertension can directly lead to heart failure, renal failure, and stroke (brain 
5 haemonrhaging). These conditions are capable of causing short-temri death in a patient Hy- 
pertension can also contribute to the development of atherosclerosis and coronary disease. 
These conditions gradually weaken a patient and can lead to long-temn death. 
The exact cause of essential hypertension is unknown, though a number of factors are be- 
lieved to contribute to the onset of the disease. Among such factors are stress, uncontrolled 
10 emotions, unregulated honnone release (the renin, angiotensin aldosterone system), exces- 
sive salt and water due to kidney malfunction, wall thickening and hypertrophy of the vascu- 
lature resulting in constricted blood vessels and genetic factors. 

The treatment of essential hypertension has been undertaken bearing the foregoing factors 
in mind. Thus a broad range of beta-blockers, vasoconstrictors, angiotensin converting en- 

15 zyme inhibitors and the like have been developed and marketed as antihypertensives. The 
treatment of hypertension utilizing these compounds has proven beneficial in the prevention 
of short-interval deaths such as heart failure, renal failure, and brain haemonrhaging. How- 
ever, the development of atherosclerosis or heart disease due to hypertension over a long 
period of time remains a problem. This Implies that although high blood pressure' is being re- 

20 duced, the underlying cause of essential hypertension is not responding to this treatment. 
Hypertension has been associated with elevated blood insulin levels, a condition known as 
hyperinsulinemia. Insulin, a peptide honnone whose primary actions are to promote glucose 
utilization, protein synthesis and the formation and storage of neutral lipids, also acts to pro- 
mote vascular cell growth and increase renal sodium retention, among other things. These 

25 latter functions can be accomplished without affecting glucose levels and are known causes 
of hypertension. Peripheral vasculature growth, for example, can cause constricHon of pe- 
ripheral capillaries, while sodium retention increases blood volume. Thus, the lowering of in- 
sulin levels In hyperinsulinemics can prevent abnomnal vascular growth and renal sodium 
retention caused by high insulin levels and thereby alleviates hypertension. 

30 Cardiac hypertrophy is a significant risk factor in the development of sudden death, myocar- 
dial infarction, and congestive heart failure. Theses cardiac events are due, at least in part, to 
increased susceptibility to myocardial injury after ischemia and reperfusion, which can occur 
in out-f)atient as well as perioperative settings. There is an unmet medical need to prevent or 
minimize adverse myocardial perioperative outcomes, particulariy perioperative myocardial 

35 infarction. Both non-cardiac and cardiac surgery are associated with substantial risks for 
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myocardial infarction or death. Some 7 million patients undergoing non-cardiac surgery are 
considered to be at risk, with incidences of perioperative death and serious cardiac complica- 
tions as high as 20-25% in some series, in addition, of the 400,000 patients undergoing 
coronary by-pass surgery annually, perioperative myocardial infarction is estimated to occur 
5 in 5% and death In 1-2%. There is cumently no drug therapy In this area, which reduces 
damage to cardiac tissue from perioperative myocardial ischemia or enhances cardiac resis- 
tance to ischemic episodes. Such a therapy is anticipated to be life-saving and reduce hospi- 
talizations, enhance quality of life and reduce overall health care costs of high risk patients. 
Obesity Is a well-known risk factor for the development of many very common diseases such 

10 as atherosclerosis, hypertension, and diabetes. The incidence of obese people and thereby 
also these diseases is increasing throughout the entire industrialised worid. Except for exer- 
cise, diet and food restriction no convincing phannacological treatment for reducing body 
weight effectively and acceptably cun^ently exists. However, due to its indirect but important 
effect as a risk factor in mortal and common diseases it will be important to find treatment for 

1 5 obesity and/or means of appetite regulation. 

The term obesity implies an excess of adipose tissue. In this context obesity is best viewed 
as any degree of excess adiposity that imparts a health risk. The cut off between nonmal and 
obese Individuals can only be approximated, but the health risk imparted by the obesity is 
probably a continuum with increasing adiposity. The Framingham study demonstrated that a 

20 20% excess over desirable weight cleariy imparted a health risk (Mann GV N.Engl.J.Med 
291:226, 1974). In the United States a National Institutes of Health consensus panel on obe- 
sity agreed that a 20% increase in relative weight or a body mass index (BiVII = body weight 
in kilograms divided by the square of the height in meters) above the 85th percentile for 
young adults constitutes a health risk. By the use of these criteria 20 to 30 percent of adult 

25 men and 30 to 40 percent of adult women in the United States are obese. (NIH, Ann intern 
Med 103:147, 1985). 

Even mlW obesity Increases the risk for premature death, diabetes, hypertension, atheroscle- 
rosis, gallbladder disease, and certain types of cancer. In the Industrialised western worid the 
prevalence of obesity has increased significantly in the past few decades. Because of the 
30 high prevalence of obesity and its health consequences, Its prevention and treatment should 
be a high public health priority. 

When energy intake exceeds expenditure, the excess calories are stored in adipose tissue, 
and if this net positive balance is prolonged, obesity results, i.e. there are two components to 
weight balance, and an abnonmality on either side (intake or expenditure) can lead to obesity. 
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The regulation of eating behaviour is incomjjietely understood, to some extent appetite is 
controlled by discrete areas in the hypothalamus: a feeding centre in the ventrolateral nu- 
cleus of the hypothalamus (VLH) and a satiety centre In the ventromedial hypothalamus 
QJMH). The cerebral cortex receives positive signals from the feeding centre that stimulate 

5 eating, and the satiety centre modulates this process by sending inhibitory impulses to ttie 
feeding centre. Several regulatory processes may influence these hypothalamic centres. The 
satiety centre may be activated by tiie increases in plasma glucose and/or insulin tiiat follow 
a meal. Meal-induced gastaic distension is another possible inhibitory factor. Additionally tiie 
hypothalamic centres are sensitive to catecholamines, and beta-adrenergic stimulation Inhib- 

10 Its eating behaviour. Ultimately, tiie cerebral cortex contix)ls eating behaviour, and impulses 
from tiie feeding centre to the cerebral cortex are only one input. Psychological, social, and 
genetic factors also Influence food intake. 

At present a variety of techniques are available to effect initial weight loss. Unfortunately, ini- 
tial weight loss is not an optimal tiierapeutic goal. Rather, the problem is that most obese pa- 
15 tients eventually regain their weight. An effective means to establish and/or sustain weight 
loss is the major challenge in the tareatment of obesity today. 

SUMMARY OF THE INVENTION 

The present invention provides compounds of general formula (1) 



wherein the substituents are defined below, as well as furtiier embodiments hereof described 
in the attached dependent claims. 

The present invention also provides use of the compounds of the invention for preparation of 
a medicament for the treatinent of various diseases, e.g. for tiie treatment of type 2 diabetes. 




(1) 



20 



25 



DEHNinONS 

In the structural formulas given herein and throughout the present specification, the following 
terms have the indicated meaning: 
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The term ''optionally substituted" as used herein means that the moiety which is optionally 
substituted is either unsubstituted or substituted with one or more of the substituents spech 
fied. When the moiety in question is substituted with more than one substituent, the substitu- 
ent may be the same or different. 
5 The tenn "adjacenf as used herein regards the relative positions of two atoms or variables, 
these two atoms or variables sharing a bond or one variable preceding or succeeding the 
other in a variable specification. By way of example, "atom A adjacent to atom B" means that 
the two atoms A and B share a bond. 

The tenn "halogen" or "halo" means fluorine, chlorine, bromine or iodine. 
1 0 The ternn "perhalomethyl" means trifluoromethyl, trichloromethyl, tribromomethyl, or triio- 
domethyl. 

The use of prefixes of this structure: Cx-y-alkyI, Cx-y-all<enyl, Cx./-alkynyl, Cx.y-cycloalyl or C^.^ 
cycloailcyl-Cx-vralkenyl- and the like designates radical of the designated type having from x to 
y carbon atoms. 

15 The term "alkyi" as used herein, alone or in combination, refers to a straight or branched 
chain saturated monovalent hydrocarbon radical having from one to ten carbon atoms, for 
example Ci^-alkyl or Ci^-alkyl. Typical Ci^-alkyl groups and Ci^-alkyl groups include, but 
are not limited to e.g. methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl. 
n-pentyl, 2-methylbutyl. 3-methylbutyl, 4-methylpentyl, neopentyl, n-pentyl, n-hexyl, 1,2- 

20 dimethylpropyl. 2.2-dimethylpropyl, 1 ,2,2-trimethylpropyl and the like. The temi "Ci^-alkyl" as 
used herein also includes secondary C^-alkyl and tertiary C4^alkyl. The tenn "Ci^-alkyl" as 
used herein also includes secondary Cs^alkyl and tertiary C4^lkyl. 
The tenn " alkenyT as used herein, alone or In combination, refers to a straight or branched 
chain monovalent hydrocari^on radical containing from two to ten cari^on atoms and at least 

25 one carit)on-carbon double bond, for example Ca^lkenyl or Ca^lkenyl. Typical Ca-s-alkenyl 
•groups and C2^-alkenyl groups include, but are not limited to, vinyl, 1-propenyl, 2-propenyl, 
iso-propenyl, 1,3-butadienyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methyH-propenyl, 1- 
pentenyl, 2-pentenyl, 3-pentenyl, 4i3entenyl, 3-methyl-2-butenyl, 1-hexenyl, 2-hexenyl, 3- 
hexenyl, 2,4-hexadienyl, 5-hexenyl and the like. 

30 The terni "alkynyl" as used herein alone or In combination, refers to a straight or branched 
monovalent hydrocarbon radical containing from two to ten carbon atoms and at least one 
triple cari3on-carbon bond, for example Ca^lkynyl or C2-e-alkynyl. Typical C2.8-alkynyl 
groups and Cz^lkynyl groups indude, but are not limited to, ethynyl, 1-propynyl, 2-propynyl, 
1-butynyl, 2-butynyl, 3-butynyi, 1-pentynyl, 2-pentynyl, 3-pentynyl. 4i3entynyl, 1-hexynyl, 2- 

35 hexynyl, 3-hexynyl, 5-hexynyl, 2,4-hexadlynyl and the like. 
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The term "cycloalkyi" as used herein, alone or in combination, refers to a saturated mono-, 
bi-, or tricarbocyclic radical having from three to twelve carbon atoms, for example Ca^- 
'cycloalkyl. Typical Ca^-cycloalkyl groups include, but are not limited to. cyclopropyl, cyclobu- 
tyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicycIo[3.2.1]octyI, bicycIo[2.2.1]heptyl, 
5 norpinyl, norbonyl, norcaryl, adamantyl and the like. 

The term "cycloalkenyl" as used herein, alone or in combination, refers to an non-aromatic 
unsaturated mono-, bi-. or tricarbocyclic radical having from three to twelve carbon atoms, for 
example Ca^-cycloalkenyl. Typical C^-cycloalkyl groups Include, but are not limited to cyclo- 
hexene, cycloheptene and cyclopentene. and the like. 

1 0 The tenn "heterocyclic" or the lem "heterocyclyr as used herein, alone or in combination, 
refers to a saturated mono-, bi-, or tricarbocyclic group having three to twelve carbon atoms 
and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sulphur, 
SO or SO2, for example Ca^-heterocyclyl. Typical Ca^-heterocyclyl groups include, but are 
not limited to, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydnDthiopyranyl, 

15 1 ,4-d.ioxanyl, 1 .3-dioxanyl, piperidyl, pyn-olidinyl, morpholinyl, piperazinyl, and the like. 
The temi "heterocycloalkenyl" as used herein, alone or in combination, refers to a non- 
aromatic unsaturated mono-, bi-, or tricyclic radical having from three to twelve carbon at- 
oms, and one or two additional heteroatoms or groups selected from nitrogen, oxygen, sul- 
phur, SO or SO2, for example C«-hetereocydoalkenyl. Typical Ca^-hetreocydoalkenyl 

20 groups Include, but are not limited to tetrahydropyridine, azacydoheptene, 2-pyrroline, 3- 
pynx)line, 2-pyrazollne, Imidazoline, 4H-pyran, and the like. 

The tenfn "alkoxy" as used herein, alone or In combination, refers to the monovalent radical 
R^O-, where is alkyi as defined above, for example Ci^-alkyl giving Ci^-alkoxy. Typical 
Ci^lkoxy groups indude, but are not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, 

25 butoxy, seobutoxy, fert-butoxy, pentoxy, Isopentoxy, hexoxy, isohexoxy and the like. 

The tenm "alkylthio" as used herein, alone or In combination, refers to a straight or branched 
monovalent radical comprising an alkyl group as described above linked through a divalent 
sulphur atom having its free valence bond from the sulphur atom, for example Ci.6-alkyllhio. 
Typical Ci^-alkylthlo groups indude, but are not limited to, methylthio, ethylthio, propylthio, 

30 butylthio, pentylthio, hexyKhio and the like. 

The term "alkoxycartJonyT as used herein refers to the monovalent radical R'OCCO)-, where 
R^ is alkyl as described above, for example Ci^alkoxycart)onyl. Typical Ci^-alkoxycarbonyl 
groups indude, but are not limited to, methoxycarbonyl, ethoxycarbonyl. propoxycart)onyl, 
Isopropoxycarbonyl, n-butoxycarijonyl, seo-butoxycarbonyl, tertbutoxycari^onyl, 3- 

35 methylbutoxycarbonyl, n-hexoxycarbonyl and the like. 
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The term "aryT as used herein refers to a carbocydic aromatic ring radical or to a aromatic 
ring system radical. Aryl is also intended to include the partially hydrogenated derivatives of 
the carisocydic systems. 

The term "heteroaryl", as used herein, alone or In combination, refers to an aromatic ring 
5 radical with for Instance 5 to 7 rriember atoms, or to a aromatic ring system radical with for 
instance firom 7 to 1 8 member atoms, containing one or more heteroatcHns selected from ni- 
trogen, oxygen, or sulphur lieteroatoms, wherein N-oxides and sulphur monoxides and sul- 
phur dioxides are permissible heteroaromatic substitutions; such as e.g. furanyl, thienyl, thlo- 
phenyl, pynrolyl, Imidazolyl, pyrazolyl. triazolyl, tetrazolyl. thiazolyl, oxazolyl, isoxazolyl. 
10 oxadlazolyl, thiadlazolyl, isothiazolyl. pyridinyl, pyridazinyl, pyrazlnyl, pyrimidinyl, quinolinyl, 
Isoquinolinyl, benzofuranyl, benzothiophenyl, Indolyl, and indazolyl, and the like. Heteroaryl is 
also intended to indude the partially hydrogenated derivatives of the heterocyclic systems 
enumerated below. 

Examples of "aryl" and "heteroaryl" indudes, but are not limited to phenyl, biphenyl, indene, 

15 fluorene, naphthyl (1-naphthyl, 2-naphthyl), anthracene (1-anthracenyl, 2-anthracenyl, 3- 
anthracenyl), thiophene (2-thienid, 3-thienyl), furyl (2-furyi, 3-furyl), indolyl. oxadlazolyl, 
isoxazolyl, thiadiazolyl. oxatriazolyl. thiatriazolyl, quinazoiin, fluorenyl, xanthenyl. isolndanyl, 
benzhydryl, acridinyl, thiazolyl, pyrrolyl (1-pyrrolyl, 2-pyrrolyi, 3-pym)lyl), pyrazolyl (1- 
pyrazolyl, 3-pyrazolyl, 4-pyrazolyl, 5-pyrazolyl), imidazolyl (1 -imidazolyl, 2-imidazolyt, 4- 

20 imidazolyl, 5-imidazolyl). triazolyl (1 ,2,3-triazol-1 -yl. 1 ,2.3-triazoI-4-yl 1 .2,3-triazol-5-yl. 1 ,2,4- 
triazol-3-yl, 1,2,4-triazol-5-yl), oxazolyl (2-oxazolyl, 4-oxazolyl, 5-oxazolyl), isooxazolyl 
(isooxazo-3-yl, isooxazo-4-yl, isooxaz-5-yl). isothiazolyl (lsothiazo-3-yl, isothiazo-4-yl, 
isothiaz-5-yl) thiazolyl {2-thiazolyl, 4-thiazolyl, 5-thiazolyl), pyridyl (2-pyridyl, 3-pyridyl, 4- 
pyridyl), pyrimidinyl (2-pyrimidinyl, 4-pyrimidinyl. 5-pyrimidinyl, 6-pyrimidinyl), pyrazinyl, pyri- 

25 dazinyl (3- pyridazinyl. 4-pyridaanyl, 5-pyridazinyl), quinolyl (2-quinolyl, 3-quinolyl, 4-quinolyl, 
5-quinolyl, 6-quinolyl, 7-<iulnolyl. 8-qulnolyl), isoquinolyl (1-lsoqulnoiyl. 3-isoquinolyl, 4- 
Isoquinolyl, 5-lsoquinolyl, 6-isoquinolyl, 7-isoqulnolyl, 8-isoquinolyl), benzo[blfuranyl (2- 
benzoIb]furanyl. a-benzolbjfuranyl, 4-benzo[b]furanyl. 5-benzo[blfuranyl, 6-benzoIb]furanyl. 
7-benzo[blfuranyl), 2.3-dlhydro-benzolblfuranyi (2-(2.3-dlhydro-ben2o[blfuranyl), 3-(2,3- 

30 dihydro-benzo[b]furanyl), 4-(2,3-dihydro-benzo[blfuranyl), 5-{2,3-dihydro-benzo[b]furanyl), 6- 
(2,3-dlhydro*enzo[blfuranyl), 7-(2,3-dihydro-benzo[b]furanyl)), benzo[b]thlophenyl 
(benzoIb]thiophen-2-yl, benzo[blthiophen-3-yl, benzo[b]thiophen-4-yl. benzoIblthlophen-5-yl, 
benzoIb]thlophen-6-yl, benzoIb]thlophen-7-yl), 2,3-dihydro-benzoIb]tWophenyl (2,3-dihydn> 
benzoIb]thiophen-2-yl, 2,3-dihydro-benzo[b]thlophen-3-yl, 2,3-dihydro-benzoIb]thiophen-4-yl, 
35 2,3-dihydro-benzo[b]thiophen-5-yl, 2,3-dihydro-benzo[b]thlophen-6-yl, 2,3-dihydro- 
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ben2o[b]thiophen-7-yl), Indolyl (1-indolyl. 2.lndoIyl, 3-indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7- 
indolyl). indazole (l-indazolyl, 3-indazolyl, 4-indazolyl, S-indazolyl, 6-indazolyl. T-indazolyl), 
benzimidazolyl (1-benzimidazolyI, 2-ben2imidazolyl, 4-benzimidazolyl, 5-benzimidazolyl, 6- 
benzimidazolyl, 7-benzimidazolyl, 8-benzimidazolyl), benzoxazolyl (2-benzoxazoiyl, 3- 

5 benzoxazolyl, 4-benzoxa20lyl, S-benzoxazoIyl, 6-benzoxazolyl, 7-benzoxa20lyl), benzothia- 
zolyl (2-benzothiazolyl, 4-benzothiazolyl, 5-benzothiazolyl, B-benzothiazolyl, 7- 
benzothiazolyl), carbazolyl {1-carbazolyl, 2-carbazolyl, 3-carbazolyl. 4-carbazolyl), 5H- 
dibenzlb,f]azepine (5H-dibenz[b.f]azepin-1-yl, 5H-dibenz[b,flazepine-2-yl, 5H- 
dibenz[b,fla2epine-3-yl, 5H-dibenz[b,f]azepine-4-yl, 5H-dibenz[b,f]azepine-5"yl). 10,11- 

10 dihydro-5H-«dibenzIb,f]azepine (10,11-dihydro-5H-dibenz[b.f]azepine-1-yI. 10,1 l-dihydro-SH- 
dibenz[b,f]azepine-2-yl, 10.1 1-dihydro-5H-dibenz[b,f]azepine-3-yl, 10,1 1-dihydro-5H- 
diben4b,f]azepine-4-yl, 10,11-dihydro-5H-dibenz[b,f]azepine-5-yl), benzo[1 ,3]dioxole (2- 
benzoI1,3]dioxole. 4-benzo[1.3]dioxole, 5-ben2o[1 ,3]dioxole, 6-benzo[1 ,3]dioxole, 7- 
benzo[1,3]dioxole). purinyl. and tetrazolyl (5-tetrazolyl, N-tetrazolyl). 

15 The present invention also relates to partly or fully saturated analogues of the ring systems 
mentioned above. 

When two or more of the above defined terms are used In combination, such as in aryl-alkyi, 
heteroaryl-alkyl, cydoalkyl-Ci^-alkyl and the like, it is to be understood that the first men- 
tioned radical is a substituent on the latter mentioned radical, where the point of substitution, 
20 I.e. the point of attachment to another part of tiie molecule, is on Vne latter of the radicals, for 
example 



aryl-alkyi- : 




cydoalkyl-alkyi- : , and 



aryl-alkoxy- : 

25 The temi "fused arylcycloaikyi", as used herein, refers to an aryl group, as defined above, 
fused to a cydoalkyi group, as defined above and having the indicated number of carbon at- 
oms, the aryl and cydoalkyi groups having two atoms in common, and wherein the cydoalkyi 
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group is the point of substitution. Examples of "fused arylcycloallcyr used herein include 1- 
indanyl, 2-indanyl, H1,2,3,4-tetrahydronaphthyl), 



The temn "fused heterparyicycloalkyT, as used herein, refers to a heteroaryl group, as de- 
fined above, fused to a cydoalkyi group, as defined above and having the Indicated number 
of carbon atoms, the aryl and cydoalkyi groups having two atoms in common, and wherein 
the cydoalkyi group is the point of substitution. Examples of fused heteroarylcycloalkyi used 
herein indude 6.7-dihydro-5H-cyclopenta[b]pyridine. 5,6.7,8-tetrahydroquinoline, 5.6,7,8- 
tetrahydrisoquinoline, 5,6,7,8-tetrahydroquinazoIine and the like 
The temi "alkylsulfanyl", as used herein, refers to the group R^S-, where is alkyi as de- 
scribed above. 

The term "alkylsulfenyl", as used herein, refers to the group R^S(0)-, where R® is alkyI as de- 
scribed above. 

The term "alkylsulfonyl", as used herein, refers to the group R^SO^. where R^ is alkyI as de- 
scribed above. 

The temi "alkylsulfamoyl", as used herein, refers to the group R^NHSOr, where R^ is alkyI as 
described above. 

The tenn "dialkylsulfamoyi", as used herein, refers to the group R^R^NSOr, where R^ and R*" 
are alkyI as described above. 

The temn "alkylsulfinamoyi", as used herein, refers to the group R^NHSO-, where R^ is alkyI 
as described above. 

The temn "dialkylsulfinamoyi", as used herein, refers to the group R^R^NSO-. where R^ and 
R^'are alkyi as described above. 

The tenm "alkylamino", as used herein, refers to the group R^NH-, where R^ is alkyI as de- 
scribed above. 

The tenm "acyl", as used herein, refers to the group R^C(O)-, where R^ is alkyI, alkenyl, al- 
kynyl, cydoalkyi, cydoalkenyl, or heterocydyl as described above. 
The tenm "heteroaryloxy" as used herein, alone or in combination, refers to the monovalent 
radical R^O-, where R^ is heteroaryl as defined above. 

The tenm "aryloxycariDonyl", as used herein, refers to the group R^-0-C(0)-, where R^ is aryl 
as described above. ^ 




, and the like. 
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The term "acylox/'. as used herein, refers to the group R^C(0)0-, where is alkyi, alkenyl, 

alkynyl, cyctoalkyi, cydoalkenyl, or heterocydyi as described above. 

The term "aryloxy", as used herein refers to the group R^-O-, where R^ is aryl as described 

above. 

5 The term "aroyloxy", as used herein, refers to the group R®C(0)0-, where R® is aryl as de- 
scribed above. 

The term "heteroaroyloxy", as used herein, refers to the group R®C(0)0-, where R® is het- 
eroaryl as described above. 

Whenever the terms "alkyI", "cydoalkyi", "aryl", "heteroaryl" or the like or either of their prefix 
10 roots appear in a name of a substituent (e.g. arylalkoxyaryloxy) they shall be interpreted as 

induding those limitations given above for "alkyP and "aryl". 

As used herein, the term "oxo" shall refer to the substituent =0. 

As used herein, the tenm "mercapto" shall refer to the substituent -SH. 

As used herein, the temri "carboxy" shall refer to the substituent ~C(0)OH. 
15 As used herein, the tenna "cyano" shall refer to the substituent -CN. 

As used herein, the term "nitro" shall refer to the substituent -NO2. 

As used herein, the term "aminosulfonyr shall refer to the substituent -SO2NH2. 

As used herein, the tenm "sulfanyl" shall refer to the substituent -S-. 

As used herein, the tenn "sulfenyl" shall refer to the substituent -S(0)-. 
20 As used herein, the terni "sulfonyl" shall refer to the substituent •S(0)r. 

As used herein, the tenm "direct bond", where part of a structural variable specification, refers 

to the direct joining of the substituents flanking (preceding and succeeding) the variable 

taken as a "direct bond". 

The tenm "lower", as used herein, refers to an group having between one and six carbons, 
25 and may be indicated with the prefix Cx^. Lower alkyI may thus be indicated as Ci^-alkyl, 
while lower alkylene may be indicated as C2^-alkylene. 

A radical such as Cx^ydoalkyl-Ca^-alkenyl shall designate that the radical's point of at- 
tachment is in part of the radical mentioned last. 

As used herein, the temi "optionally" means that the subsequently described event(s) may or 
30 may not occur, and indudes both event(s) which occur and events that do not occur. 
As used herein, the tenm "substituted" refers to substitution with the named substituent or 
substituents, multiple degrees of substitution being allowed unless otiienn^ise stated. 
As used herein, the term "attached" or "-" (e.g. -C(0)R" which indicates the cart^onyl at- 
tadiment point to tiie scaffold) signifies a stable covalent bond. 
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As used herein, the terms "contain" or "containing" can refer to in-line substitutions at any 
position along the above defined ali<yl, ali<enyl, atlcynyl or (^doall^l substituents with one or 
more of any of O, S, SO, SO2, N, or N-all<yl, including, for example, -CH2-O-CH2-, -CHrSOr 
CHr. -CH2-NH-CH3 and so forth. 

5 Certain of the above defined terms may occur more than once in the structural fonmulae, and 
upon such occunBnce each term shall be defined independently of the other. 
As used herein, the term "solvate" is a complex of variable stoichiometry formed by a solute 
(in this invention, a compound of formula (I)) and a solvent. Such solvents for the purpose of 
the present invention may not interfere with the biological activity of the solute. Solvents may 

1 0 be, by way of example, water, ethanol, or acetic acid. 

As used herein, the temi "biohydrolyzable estei^ is an ester of a drug substance (In this in- 
vention, a compound of fonmula (I) ) which either a) does not interfere with the biological ac- 
tivity of the parent substance but confers on that substance advantageous properties in vivo 
such as duration of action, onset of action, and the lil<e, or b) is biologically inactive but is 

15 readily converted in vivo by the subject to the biologically active principle. The advantage is 
that, for example, the biohydrolyzable ester is orally absorbed from the gut and is trans- 
formed to (1) in plasma. Many examples of such are known in the art and include by way of 
example lower alkyi esters (e.g., C^), lower acyloxyalkyi esters, lower alkoxyacyloxyalkyi 
esters, alkoxyacyloxy esters, alkyI acylamino alkyI esters, and choline esters. 

20 As used herein, the term "biohydrolyzable amide" is an amide of a drug substance (in this 
invention, a compound of general fomnula (1)) which either a) does not interfere with the bio- 
logical activity of the parent substance but confers on that substance advantageous proper- 
ties in vivo such as duration of action, onset of action, and the like, or b) is biologically inac- 
tive but is readily converted in vivo by tiie subject to \he biologically active principle. The ad- 

25 vantage is that, for example, the biohydrolyzable amide is orally absoribed from tiie gut and is 
transfomfied to (I) in plasma. Many examples of such are known in the art and include by way 
of example lower alkyI amides, a-amino add amides, alkoxyacyl amides, and alkylaminoal- 
kylcarbonyl amides. 

As used herein, tiie term "prodrug" indudes biohydrolyzable amides and biohydrolyzable es- 
30 ters and also encompasses a) compounds in which tiie biohydrolyzable functionality in such 
a prodrug is encompassed In the compound of formula (I) and b) compounds which may be 
oxidized or reduced biologically at a given functional group to yield drug substances of for- 
mula (I). Examples of ttiese functional groups Indude, but are not limited to, 1,4- 
dihydropyridine, N-alkylcari3onyl-1,4-dihydropyridine, 1,4-(yclohexadiene, tert-butyl, and tiie 
35 like. 
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The term "pharmacologically effective amounf or shall mean that amcHint of a drug or phar- 
maceutical agent tiiat will elicit the biological or medical response of a tissue, animal or hu- 
man that is being sought by a research^ or clinician. This amount can be a ttierapeutically 
effective amount The temi "therapeutically effective amounf shall mean that amount of a 
5 dnjg or phannaceutical agent that will elicit the therapeutic response of an animal or human 
that is being sought. 

The tenn "treatmenf and "treating" as used herein means me management and care of a 
patient for the purpose of combating a disease, disorder or condition. The temn is intended to 
include the full spectrum of treatments for a given disorder from which the patient is suffering, 
10 such as the delaying of the progression of the disease, disorder or condition, the alleviation 
or relief of symptoms and complications, the prevention of the disease and/or the cure or 
elimination of the disease, disorder or condition. The patient to be treated is preferably a 
mammal, in particular a human being. 

DESCRIPTION OF THE INVENTION 

15 

The present invention provides compounds of general fomiula (I) 




wherein is Ca^cloalkyl, CWieterocyciyl, or fused aryl-CM-cycloalkyI, each of which Is 
20 optionally substituted with one or more substituents F^, R*. R' and R^ 

is (Wcycloalkyl. Cs^eterocydyl, or fused aryl-CM-cycloali<yl, each of which is optionally 
substituted with one or more substituents R**, R^and R^, and 
A Is heteroaryi, optionally substituted wtth one or more substituents R^, R* or R*. and 

25 R', R*. 1^, R^, 1^. R^ and R^ are Independentiy selected from tiie group consisting of 

• halogen, nitro, cyano, hydroxy, cartwxy, -CF3; or 

• -NR^°R"; 

•C^kyl, C«-alkenyl, C^^ralkynyl, CM-cydoalkyl, CM-cydoalkyl-Ci^ralkyl, aryl, 
aryl-Ci^lkyl, heteroaryl-Ci^lkyl. Ci.6-alkoxy, C3.6-<ycloalkyl-Ci^lkoxy. aryl-Ci.6- 
30 alkoxy, heteroaryi, heteroaryl-Ci.6-alkoxy, aryloxy, heteroaryloxy, Ci^alkytthio, aryl- 
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thio, heteroarylthio, aryl-Ci^alkylthio, heteroaryl-Ci^-allcylthio, Ci-e-alkylsulfonyl, 
alkylsulfenyl, arylsulfonyl, heteroarylsulfonyl, a<yl, Cs^ydoalkyl-Ci^-alkylthio, 
-C(0)-0-Ci^-alkyl, Ci^-alkoxy-Ci-s-alkyl, Ci^-alkylthio-Ci^alkyl. carboxy-Ci^- 
alkyloxy, aroyi, heteroaroyi, amino-Ci^-alkyl. Ci^-alkylamlno-Ci^alkyl, di-(Ci^ 
5 alkyl)amino-Ci^-alkyl, Ci-e-alkylsulfamoyl, di(Ci^alkyl)sulfamoyl. Ci^-alkylsulfinamoyl 

or di(Ci^alkyl)sulfinamoyl each of which is optionally substituted with one or more 
substituents independently selected from R^^; or 
•-C(0)-NR^^R^^ -Ci^-alkyl-C(0)-NR^^R'^ or 

•two substituents selected from R^ R*. R^and R^ or R^, R^^and R^ attached to 
10 the same or adjacent atoms together fomi a radical -0-(CH2)i^0s 



R^^ and R^^ independently represent hydrogen, Ci^-alkyl, -C(0)-Ci^lkyl, carboxy-Ci^alkyl, 
-C(0)-Ci^alkyl-C(0)OH, -S(0)2CH3, or aryl; 

R^^ is halogen, cyano. hydroxy, carboxy, -CF3, Ci^-alkyl, -S(0)2CH3, or -S(0)2NH2; 

15 R^! and R^"^ are independently selected from the group consisting of hydrogen, C^^lkyi, hy- 
droxy-Ci^-alkyl, carboxy-Ci^alkyl, aryl. or heteroaryl. each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R^^and R^^ together with 
the nitrogen to which they are attached form a heterocycle such as piperazine, ho- 
mopiperazine or morpholine; 

20 R^^ is halogen, cyano, hydroxy, carboxy. -CF3, Ci^-alkyl. -S(0)2CH3, or -S(0)2NH2; 

A Is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R^, R® and R®; 

25 R^, R® and R® are independently selected from 

•halogen, cariDoxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 
•Ci^alkyl. Cz^alkenyl, Cz^-alkynyl. Ci^-alkoxy, Ci^-alkylthio, Ci^-alkylamino, 
alkyisulfonyl, Ci^-alkylsulfenyl. -C{0)-0-Ci^-alkyl. -C(0)-Ci^-alkyl. 
-Ci^-alkyl-C(0)O-Ci^lkyl, -Ci-6-alkyl-0-C(0)-Ci^-alkyl, -NH-C(0)-Ci^-alkyl, 

30 -Ci^ikoxy-Ci^-alkyl, -Ci^lkyl-S-Ci^-alkyl, carboxy-Ci^ralkyl. or hydroxy-Ci^-alkyl. 

each of which is optionally substituted with one or more substituents independentiy 
selected from R^®; or 

• aryl, heteroaryl. aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^alkoxy, heteroaryl-Ci-e- 
alkoxy, aryI-Ci^-alkyltiiio, heteroaryl-Ci^-alkylthio, heteroaryl-ttiio-Ci^-alkyl, aryloxy, 
35 heteroaryloxy, arylthio, heteroarylthio, arylsulfonyl. heteroarylsulfonyl, ary!-Ci^ 
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alkylamino, each of which is optionally suljstituted on tiie aryl or heteroary! part with 
one or wore substituents independentiy selected from R"; or 
•Cs^rcydoalkyl, CM-cycloalkenyl, Ca^j-cydoaikyl-Ci^lkyl, CWcydoalkenyl-Ci^ 
aikyl, (Wcycloalkyl-Ci^ralkoxy, Ca^rcydoalkyl-Ci^alkylthio, each of which is optlon- 
5 ally substituted on the cydoalkyi part witii one or more substituents Independently se- 

lected from R^'; or 

.-NR^«R». -C,4ralkyl-NR"R". -Ci^alkyl-S-R«. -Ci^kyl-S(0)-R«. -C^lkyl- 
S(0)2-R*^ wherein each alkyi part may be substituted wfth one or more substituents 
independently selected from R^; or 
1 0 • -C(0)Ni^R^. -Ci^-alkyl-C(0)NR^R=^ optionally substituted with one or more sub- 

stituents Independentiy selected from R"; or 



two of R^, R* and R* can be taken together to fomn a Cw-alkylene bridge; 

15 R^^ R", and R^'are independentiy Ci^alkyl. halogen, nitro. cyano. hydroxy, carboxy, -CF3, 
cartxjxy-Ci^lkyl, hydroxy-Ci^ralkyl, -Ci^lkyl-C(0)-0-Ci^aikyl. -C(0)-0-Ci^lkyl. 
-S(0)2CH3, or -S(0)2NH2; 

R^^and R^° independently represent hydrogen, Ci^alkyl, hydroxy-Ci^alkyl, carboxy-Ci^ 
20 aikyl, aryl, heteroaryl or R" and R^* together with tiie nitrogen to which tiiey are attached 
form a heterocyde such as piperazine, homopiperazine or morpholine; 

R^^ is selected from 

• Ci^alkyl, carboxy-Ci^aikyl, Ci^-alkylamino-Ci^-alkyl or hydroxy-Ci^-alkyl; or 

25 • aryl. heteroaryl, aryl-Ci^-alkyl, or heteroaryl-Ci^alkyl. wherein the aryl or heteroaryl 

part is optionally substituted vwtii one or more substituents independentiy selected 
from R^*; or 

• C^-cydoaikyi, Cg^doalkenyl, CM-cydoalkyl-C,<-alkyl, C»4,-cycloaIkenyl-Ci<- 
alkyl. 

30 R^ and R" are independentiy selected from hydrogen and Ci^alkyi. 

r2'» is halogen, nitro, cyano, hydroxy, cart>oxy, -CF3, Ci.6-alkyi, hydroxy-C^lkyl. or cartjoxy- 
Ci^-alkyi. 

and R^ are independentiy Ci^ralkyi, halogen, nitro, cyano, hydroxy, cartxjxy, -CF3. 
-S(0)2CH3.or-S(0)2NH2 
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as well as any salt hereof with a pharmaceutically acceptable add or base, or any optical 
Isomer or mixture of optical Isomers, Including a racemlc mixture, or any tautomeric fomis. 

In another embodiment Is Ca^-cydoalkyl- tetrahydrofuryl, tetrahydrothlofuryl, tetrahy- 
5 drothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1 ,4-dioxanyl. 1 ,3-dloxanyl, plperidyl, pyr- 
rolidlnyl, morphollnyl. or piperazinyl, each of which is optionally substituted with one or more 
substituents R^ R*. R^and R®. 

In anottier embodiment R^ is cydopropyl, (ydobutyl, cyclopentyl, cyclohexyl, cydohexenyl, 
cydoheptyl, cydoheptenyl, cydooctyl, bicyclo[3.2.1]octyl, bicydo[2.2.1lheptyl, norpinyl, 
10 norbonyl, norcaryl, adamantyl. tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl. tetrahydrothiopyranyl. 1,4-dioxanyl. 1,3-dioxanyl. plperidyl, pyrrolidinyl. mor- 
phollnyl, or piperazinyl, each of which is optionally substituted wiUi one or more substituents 
R^R^R^andR^ 

In another embodiment R^ Is cyclopropyl, cydobutyl, cyclopentyl, cydohexyl, bicy- 
15 do[3.2.1]octyl, bicydo[2.2.1]heptyI. adamantyl. tetrahydrofuryl. tetrahydrotiiienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, plperidyl, pyn-olidinyl, morphollnyl. or piperazinyl, each of 
which is optionally substituted with one or more substituents R^, R'*, R^and R®. 
In another embodiment R'' is cydopentyl, cyclohexyl, bicydo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrotiiienyl, tetrahydropyranyl. tetrahydrotiiiopyranyl. piperidyl, pyn-olidinyl, morphollnyl. 
20 or piperazinyl, each of which is optionally substituted with one or more substituents R^. R^, R^ 
and R^ 

In another embodiment R^ is selected from 




In anotiier embodiment R^ is selected from 




In another embodiment R^ is selected from 
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In another embodiment is CM-cycloalkyI, tetrahydrofuryl, tetrahydrothlofuryl. tetrahy- 
drothlenyl, tetrahydropyranyl, tetrahydrothlopyranyl. 1,4KlloxanyI, 1.3-dioxanyl. piperidyl. pyr- 
rolidinyJ. morpholinyl. or plperaanyl. each of which is optionally sul)stituted with one or more 
substltuents R». Fe\ R^and R". 

5 In another embodiment R* is cydopropyl, cydobutyl. cydopentyl, cydohexyl. cydohexenyl. 
cydoheptyl. cydoheptenyl. cydooctyl, blcycloI3.2.1loctyl, blcydo[2.2.1]heptyl, norplnyl, 
norbonyl, norcaryl, adamantyl, tetrahydrofuryl, tetrahydrothlofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl. tetrahydrothiopyranyl, 1,4-dloxanyl. 1,3-dio)canyl, piperidyl, pynrolidinyl, mor- 
pholinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 

10 R*», R^and R^. 

In another embodiment R^ Is cydopropyl, cydobutyl, cydopentyl. cydohexyl, bicy- 
do[3.2.1]odyl, biqrdoI2.2.1]heptyl. adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pynrolidinyl. morpholinyl, or piperazinyl, each of 
which Is optionally substituted with one or more substituents R^. R^^and R^. 

15 In another embodiment R'' is cydopentyl. cydohexyl, bicydoI2.2.1]heptyl. tetrahydrofuryl. 
tetrahydrothienyl. tetrahydropyranyl. tetrahydrothiopyranyl, piperidyl. pyn-olidinyl. morpholinyl, 
or piperazinyl, each of which is optionally substituted with one or more substituents R^, R^\ 



In another embodiment R^ is selected from 




In another embodiment R* is selected from 




In another embodiment 1^ is seleded from 




25 In another embodiment R** and R^ are both <ydohexyl. 

In another embodiment R'. R*. R^ R«. R'". R*'. R^'and R^ are Independently seleded from 
the group consisting of 

• halogen, cyano. hydroxy, caiboxy, -CF3; or 
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•C^lkyl, Cj^ralkenyl. Ca^rcycloalkyl. Cw-cycloalkyl-Ci^lkyl. aryl. aryl-C,4ralkyl. 
Ci^lkoxy, CM-cydqalkyl-Ci^lkoxy, aryl-Ci^lkoxy, Ci^lkylthlo, arylthlo, 
alkylsulfonyl, Ci^ralkyl-carbonyl, -C{0)-0-Ci^ralkyl, each of which is optionally substi- 
tuted with one or more substltuents Independently selected from R^^ or 
5 .-C(0)-NR^'R^\-C«ralkyK)(0)-NR"R'^or 

two substltuents selected from R', R*. R'^and R* or R*. R*\ R^and R^ attached to the 

same or adjacent atoms together form a radical -0-(CH2)i^0-. 

In another embodiment R', R*. R^ R', R*. R'\ R^and R^ are independently selected from 

the group consisting of halogen, -CF3, methyl, ethyl, propyl, Isopropyl, butyl, ferf-butyl, cydo- 
10 prop^, cydobutyl, cydopentyl, cyckrfiexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, 

ethoxy, phenylthio, methyisulfonyl, ethylsulfonyl, methylcarbonyl. ethylcarbonyl, 

-C(0)-0-CH3, -C(0)-0-CH2CH3, aach of which is optionally substituted with one or more 

substltuents independently selected from R'^, or 

two substituents selected from R^ R^ R^and R® or R^, R^and R^ attached to the 
1 5 same or adjacent atoms together form a radical -0-(CH2)i^-. 

In another embodiment R^ R^, R^ R®, R^°, R^and are independently selected from 

the group consisting of F, CI, -CF3. methyl, ethyl, propyl, isopropyl, butyl, or ferf-butyl; or 

two substituents selected from R^, R\ R^and R® or R^, R^and R^ attached to the 

same or adjacent atoms together fomn a radical -0-{CH2)i^-0-. 
20 In another embodiment R^° and R" independently represent hydrogen, methyl, ethyl, propyl, 

-C(0)-CH3, -C(0>-CH2CH3, -CH2C(0)OH. -CH2CH2C(0)OH, -C(0)-CH2-C(0)0H, 

-C(0)-CH2CH2-C(0)OH, -S(0)2CH3, or phenyl. 

In another embodiment R^° and R^^ independently represent hydrogen, methyl, ethyl, 
-C(0)-CH3. -CH2C(0)0H, -C(0)-CH2-C(0)0H, -S(0)2CH3, or phenyl. 
25 In another embodiment k° and R^^ independently represent hydrogen, methyl, ethyl, or 
phenyl. 

In another embodiment R^^ Is halogen, cyano, hydroxy, carboxy, -CF3, or Ci.«-alkyl. 
In another embodiment R" Is halogen, cyano. hydroxy, carboxy, -CFs, methyl, ethyl or pro- 
pyl- 

30 In anofrier embodiment R^' and R^* are Independently selected from the group consisting of 
hydrogen, Ci.6-alkyl, hydroxy-Ci.6-alkyl, carboxy-Ci^ll^l, phenyl, or naphtyl. each of which 
is optionally substituted with one or more substituents independently selected from R^°: or 
R" and R^* fcjgettier wfth tiie nitrogen to which they are attached fomn a heterocyde such as 
piperazine, homopiperazine or morpholine. 
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In another embodiment R^^ and R^^ are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl. carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl, each of which is optionally substituted with one or nrK>re substltuents 
Independently selected from R^^ or R^^and R^^ together with the nitrogen to which they are 
5 attached form a heterocycle such as piperazine, homopiperazine or morpholine. 

In another embodiment R^^ and R^"* are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally substituted with one or 
more substltuents independently selected from R^^ 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, methyl, ethyl, or pro- 
10 pyl. 

In another embodiment R^^ is halogen, hydroxy, carboxy, -CF3. methyl, or ethyl. 
In another embodiment A is thiazolyl, thiadiazolyl, pyrazinyl or 4.5,6,7- 
tetrahydrobenzothiazolyl optionally substituted with one or more substltuents independently 
selected from R^, R® and R^. 
15 In another embodiment A is 



In another embodiment A is thiazolyl or thiadiazolyl optionally substituted with one or more 
substltuents independently selected from R^, R® and R®. 

In another embodiment A is thiazolyl, 1 ,2,44hiadiazolyl. or 1 .3,4-thiadiazoIyl. optionally sub- 
20 stituted with one or more substltuents independently selected from R^ R® and R®. 
In another embodiment A is 



In another embodiment R^ R^ and R^ are independently selectisd from 
• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

25 • Ci^lkyl, C2-6-alkenyl, Ci.6-alkoxy. Ci^lkylthlo. Ci^alkylamino, Ci^lkylsulfonyl. 

Ci^lkylsulfenyl, -C(0>O-Ci^-alkyl, -C(0)-Ci^-alkyl, -Ci^^lkyl-C(0).0-Ci^alkyl, 
-Ci^alkyl-0-C(0)^^lkyl, -NH-C(0)-Ci^alkyl, -C^-alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci^-alkyl. CWcycloalkyl^i^ralkyl, Cg^doalkyl-Ci^-alkoxy, C^- 
cycloalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 

30 stituents independently selected frx)m R^^; or 
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•aiyl, heteroaryl, aryl-Ci^alkyl. heteroaryl-Ci^alkyl, aryl-Ci^-alkoxy, heteroaryl-C,^ 
alkoxy« aryloxy, heteroaryloxy, heteroarylthio, each of which is optionally substituted 
on the aryl or heteroaryl part v\ntii one or more substituents independentiy selected 
from R^^; or 

•Cs^i-cydoalkyl. C^j-cycloalkenyl, Cs^rcydoalkyl-Ci^-alkyl, Ca^j-cycloalkenyl-Ci^- 
alkyl, each of which is optionally substituted on the c^cloalkyl part with one or more 
substituents independentiy selected from R^®; or 

•^NR^'R^, -C1^-alkyI-NR^'R^^ -Ci^-alkyl-S-R2\ -Ci^-alkyl-S(0)-R2\ -Ci^-alkyl« 
S(0)2-R^^ wherein each alkyi part may be substituted with one or more substituents 
independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^, R^ and R® can be taken together to fonm a C2^alkylene bridge. 
In another embodiment R^, R^ and R® are independently selected from 

• halogen, carboxy, cyano, or -CF3; or 

• Ci^-alkyl, Ca^-aikenyl, Ci^-alkoxy. Cve-alkylthio. Ci^-alkylsulfonyl, -C(0)-0-Ci^- 
alkyl, .C(0)-Ci^-alkyl, ^Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-0-C{0)-Ci^-alkyl, 
-Ci^-alkoxy-Ci^-alkyl, Ca-s-cycloalkyl-Ci^-alkyl, each of which is optionally substituted 
with one or more substituents independentiy selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^-aIky!, heteroaryl-Ci^-alkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R^^; or 

• C3.s-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, each of which is optionally substituted on 
the cydoalkyl part with one or more substituents independentiy selected from R^®; or 

• -NR^^R^, -Ci^-alkyl-NR''^R^^, wherein each alkyI part may be substituted witti one 
or more substituents Independentiy selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^, R® and R® can be taken together to forni a C2^alkylene bridge. 
In another embodiment R^, R® and R® are independentiy selected from 

• halogen, carboxy or -CF3; or 

• Ci^-alkyl, Ci^-alkoxy, Ci^-alkyIthio. -Ci^-alkyl-C{0)-O-Ci^-alkyl, 
-Ci^-alkyl-0-C(0)-Ci^-alkyl or -C(0)-0-Ci^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^®; or 
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•phenyl, benzyl, or heteroarylthio, wherein heteroaryl Is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl Is optionally sul)stituted on the aryl or heteroaryl part 
with one or more substltuents Independently selected from R"; or 
•cyclopropyl, cydobutyl, cydopentyl, orcyclohexyl. each of which is optionally substl- 
5 tuted on ttie cydoalkyi part with one or more substituents independently selected 

from R"; or 

two of R^ R' and R' can be taken together to fonn a Ca^alkylene bridge. 

In another embodiment R^ R" and R® are Independently selected from halogen, carboxy. 

-CFa, -S-CHa, -S-CH2CH3, methyl, ethyl, propyl. Isopropyl, butyl, fert-butyl, methoxy, ethoxy, 

10 -CH2-C(0)-0-CH3, -CH2-C(0)-0-CH2CH3. -CHjCHrCCOVO-CHa. -CHzCHj-CCOyO-CHzCHa, 
-CH2-0-C{0)-CH3, -CHrO-C(0)-CH2CH3, -CH2CHrO-C(0)-CH3. -CHzCHa-O-CCO^CHaCHs. 
-C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substituted with one or more 
substituents independently selected from R^®; or heteroarylthio, wherein heteroaryl is pyridyl 
or imidazolyl, each optionally substituted on the heteroaryl part with one or more substituents 

15 independently selected from R". 

In another embodiment R^, R° and R® are independently selected from CI. F, Br. -CF3, 
methyl, ethyl, methoxy. ethoxy. -CH2-C{0)-0-CH2CH3, -C(0)-0-CH3. or -C(0)-0-CH2CH3: or 
heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the 
heteroaryl part with one or more substituents independently selected from R". 

20 In another embodiment R^^. R^^ and R^* are independently C,^-alkyl, halogen, hydroxy, car- 
boxy, -CF3, carboxy-Ci^ff-alkyl. hydroxy-Ci^alkyl, -Ci^alkyl-C(0)-0-Ci.6-alkyl, -C(0)-0-Ci.6- 
alkyl,or-S(0)2CH3. 

in another embodiment R^^ R", and R^® are independently methyl, ethyl, propyl, halogen, 
hydroxy, carisoxy, -CF3, carboxy-methyl, carisoxy-ethyl, carijoxy-propyl, hydroxy-methyl, hy- 
25 droxy-ethyl, hydroxy-propyl, -CHrC(0)-0-CH3, -CHz-CCOyOCHjCHa, -CH2CH2-C(0)-0-CH3, 
-CH2CH2-C(0)-0-CH2CH3, -C(0)-0-CH3, -CpyO-CHzCHa. -C(0)-0-CH2CH2CH3, or 
-S(0)2CH3. 

In another embodiment R^®, R", and R^'^are Independently methyl, ethyl, propyl, halogen, 
carbo)^, carbo>y-methyl, carboxy-ethyl, carboxy-prc^jyl, hydroxy-methyl, hydroxy-ethyl, hy- 
30 droxy-propyl, -CHrC(0)-0-CH3, -CHz-CCOH^-CHzCHs, -CHaCHrCCOy-O-CHs, 

-CHaCHz-CCOVO-CHzCHa. -C(0)-0-CH3, -C(OH>CH2CH3, -CpyO-CHzCHzCHa. or 
-S(0)2CH3. 

In another embodiment R^" and R" independently represent hydrogen, Ci.e-alkyl, hydroxy-Ci. 
6-alkyl. carboxy-Ci^e-alkyl. phenyl, or naphtyl, or R" and R^* together with the nitrogen to 
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which they are attached form a heterocycle such as piperazine, homopiperadne or mor- 
pholine. 

In another embodiment R^^and Independently represent hydrogen, methyl, ethyl, propyl, 
carboxynnethyl, carboxy-ethyl, carboxy-propyl. hydroxy-methyl, hydroxy-ethyl, hy- 
5 droxy-propyl, phenyl, or naphtyl, or R^^ and R^* together with the nitrogen to which they are 
attached form a heterocycle such as piperazine, homoplperazlne or morphollne. 
In another embodiment R^^ is selected from 

• Ci^alkylt carboxy-Ci-6-alkyl, or hydroxy-Ci^alkyl; or 

•phenyl, naphtyl. or phenyl-Ci^-alkyl, wherein ttie aryl part is optionally substituted 
10 with one or more substituents independently selected from R^*; or 

•Ca^doalkyl, or Ca^-cydoalkyl-Ci^alkyl. 
In another embodiment R^^ Is selected from 

•methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl. carboxy-propyl. hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 
15 • phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein ttie aryl part is optionally substituted 

with one or more substituents independently selected from R^^ or 
•Ca.8-cycloalkyl. or C^-cydoalkyl-Ci^alkyl. 
In another embodiment R^^ is selected from 

•methyl, ethyl, carboxy-mefliyl, carboxy-ettiyl, carboxy-propyl,; or 
20 • phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 

with one or more substituents independently selected from R^"*. 
In another embodiment R^ and R^are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In anotiier embodiment R^^ is halogen, hydroxy, carboxy. -CF3, methyl, ettiyl, propyl, car- 
25 boxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxyrmethyl. hydroxy-ethyl, or hy- 
droxy-propyl. 

In another embodiment R^ and R^ are Independently Ci^-alkyl, halogen, hydroxy, carboxy, 
or-CFs. 

In another embodiment R^ and R^® are indepe.ndently methyl, ethyl, propyl, halogen, hy- 
30 droxy, carboxy. or -CF3. 



In another aspect the invention provides a compound of general formula (II) 
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Wherein is CM-cycloall<yl, CM-heterocyclyl, or fused aryl-Ca^ycloalkyl, each of which Is 
optionally substituted with one or more substituents R^ R*. R^and R®; 
R^ is CM-cycloalkyI, CM-heterocyclyl, or fused aryl-Ca^-cycloalkyl, each of which Is optionally 
substituted with one or more substituents R*". R^^and R^, and 

R^ R", R^ R^, R^, R^\ R^^and R^ are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy, -CF3; or 

• -NR^°R": or 

• Ci<-all<yl, Ca^-alkenyl. Ca^-alkynyl, C^-cycloalkyl. CM-cycloalkyl-Ci^alkyl, aryl, aryl- 
Ci^alkyl, heteroaryl-Ci^-alkyl. d^alkoxy, Ca^cycloalkyl-Ci^alkoxy, aryl-Ci<- 
alkoxy, heteroaryl, heteroaryl-Ci^-alkoxy, aryloxy, heteroaryloxy. Ci^-alkylthlo. aryl- 
thlo. heteroarylthio, aryl-Ci^-alkylthlo, heteroaryl-Ci^-alkylthio, Ci^-alkylsulfonyl, 
alkylsulfenyl, arylsulfonyi, heteroarylsulfonyl, CM-cycloalkyl-Ci^aikylthio, -C(0)-0-Ci. 
6-alkyl, Ci^-alkyl-C(0)-0-Ci^-aikyl, Ci^-alkoxy-Ci^-alkyl, Ci^-alkylthlo-Ci^alkyl. car- 
boxy-Ci^lkyloxy, amino-Ci^alkyl. Ci<-alkylamino-Ci^alkyl, di-(Ci<-alkyl)amino-Ci. 
6-alkyl, Ci^-alkylsulfamoyl, di(Ci^-alkyl)sulfamoyl, Ci^lkylsulflnamoyl or di(Ci^ 
alkyl)sulflnamoyl each of which Is optionally substituted with one or more substituents 
Independently selected finom R^^ or 

• -CiOyR"^. -C(0)-NR"R^^ -Ci^ralkyl-C(0)-NR^^R": or 

• two substltuente selected from R«, R*, R« and R* or R^, P?^ and R** attached to 
the same or adjacent atoms together fonfn a radical -0-(CH2)i<rOs 

R^" and R" independently represent hydrogen, Ci^lkyl, -C(0)-Ci^lkyl, caitoxy-Ci^-alkyl, 
-C(0)-C,^lkyl-C(0)OH, -S(0)2CH3. or aryl; 

is Ci^lkyl, CM-alkenyl. C2^lkynyl, Ca^rcydoalkyl, Ca«-cycloalkyl-Ci^lkyl, aryl, aryl- 
Cm-alkyl, heteroaryl, heteroaryl-Ci^lkyl. carboxy-Ci^ralkyl. Ci^koxy-Ci^lkyl, Cur 
alkylthfo-Ci^ralkyl. R'°HN-Ci4-alkyl, R^°R"-N-Ci4ralkyl, R'»R'^-N-S{0)2-Ci^ralkyl, R'^'R^^-N- 
C(0)-C,^alkyl, Ci^lkyl-C(0)-NH-Ci^ralkyl. afyl-C(0>^H-Ci^lkyl, heteroaryl-C(0)-NH- 
Ci^alkyl. C34rcyctoalkyl-C(0>.NH-Ci^lkyl, C,^lkyl-S(0)2-NH-Ci^lky«. aryl-S(0)2-NH-Ci. 
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e-alkyl. heteroaryl-S{0)2-NH-Ci^lkyl« or C3^-cycloalkyl-S(0)rNH.Ci^-alkyl, each of which is 
optionally substituted with one or more substituents independently selected from R^^; 

is halogen, cyano, hydroxy, -C(0)-0-Ci^alkyl. carboxy, -CF3, Ci^-alkyl, -S(0)2CH3, or 
5 -S(0)2NH2; 

R^^ and R^^ are Independently selected from the group consisting of hydrogen, Ci^-alkyl, hy- 
droxy-Ci^-alkyl, carboxy-Ci^-alkyl. aryl, or heteroaryl, each of which Is optionally substituted 
>vlth one or more substituents independently selected from R^^ or R^^and R^^ together with 
the nitrogen to which they are attached fomi a heterocycle such as piperazine, ho- 
10 mopiperazlne or morpholine; 

R^*^ is halogen, cyano. hydroxy, cartx>xy, -CF3, Ci^-alkyl, -S(0)2CH3, or -S(0)2NH2; 

A is heteroaryl which is optionally substituted witti one or more substituents independently 
selected from R^, R^ and R®; 

15 

R^, R® and R® are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci^-alkyl, C2^-all<enyl, Cz^-alkynyl. Ci^-alkoxy. Ci^-alkylthio, Ci.6-all<ylamlno, Ci-e- 
all<ylsulfonyl, Ci^-alkylsulfenyl, -C{0)-0-Ci^-all<yl. fonnyl, -C(0)-Ci^"alkyl. 

20 -Ci-e-all<yl-C(0)-0-Ci^-all<yl, -Ci^alkyl-0-C(O)-Ci^-all<yl. -NH-C(0)-Ci^-alkyl, 

-Ci^-alkoxy-Ci^alkyl, -Ci^-alkyl-S-Ci^-alkyl, carboxy-Ci^-alkyl, or hydroxy-Ci^-alkyl. 
each of which is optionally substituted with one or more substituents independently 
selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^-alkyl. heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy, heteroaryl-Ci^- 
25 alkoxy, aryl-Ci^-alkylthio, heteroaryl-Ci^-alkyithio, heteroaryl-thio-Ci^-alkyl. aryloxy, 

heteroaryloxy, arylthio. heteroarylthio. arylsulfonyl, heteroarylsulfonyl, aryl-Ci^- 
alkylamino, each of which is optionally substituted on the aryl or heteroaryl part with 
one or more substituents independently selected from R^^; or 

• Ca^-cydoalkyl, Ca^-cycloalkenyl, Cs^K^cloalkyl-Ci^-alkyl, C^-cycloalkenyl-Ci^-alkyl, 
30 CWcycloalkyl-Ci^alkoxy. Ca^-cycloalkyl-Ci^-alkylthio. each of which is optionally 

substituted on the cycloalkyi part with one or more substituents independently se- 
lected from R^®; or 

• -NR^«R2°. .Ci^-alkyl-NR^'R2°, -Ci^alkyl-S.R^, -Ci^-alkyt-S(0).R2\ .Ci^alkyl-S(0)r 
r2^ or -S(0)2-NR^®R^, wherein each alkyl part may be substituted with one or more 

35 substituents independently selected from R^; or 
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• -C(0)NR^R^, -Ci^-allcyl-C(0)NR^R^ optionally substituted vtfitli one or more sub- 
stituents independently selected firom R^; or 

two of R^, R® and R® can be taken together to forni a Ca-s-alkyiene bridge; 

R^^, R^^, and R^® are independently Ci^-allcyl, lialogen, nitro, cyano, hydroxy, carboxy. -CF3, 
carboxy-Ci^-all<yl, hydroxy-Ci-6-alkyl, -Ci^alkyl-C(0)-0-Ci^alkyl, -C(0)-0-Ci-ff-alkyl, 
-NR''R^°, -NHS(0)2CH3. -C(0)NR^^R^^ -S(0)2CH3, or-S(0)2NH2; 

R^^and R^° independently represent hydrogen, Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci^- 
alkyl, aryl, heteroaryl or R^^ and R^^ together with the nitrogen to which they are attached 
fonm a heterocyde such as plpera2dne, homopiperazine or morpholine; 

R^^ is selected from 

• Ci^-alkyl, carboxy-Ci^-alkyl. Ci^-alkylamino-Ci^-alkyl or hydroxy-Ci^-aikyl; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, or heteroarylrCi^-alkyl, wherein the aryl or heteroaryl 
part is optionally substituted with one or more substltuents independently selected 
from R^"*; or 

• Ca^-cycloalkyl, Cs-s-cycloalkenyl, Cs^-cycloalkyl-Ci^-alkyl, Ca^-cycloalkenyl-Ci^-alkyl. 
R^ and R^are independently selected from hydrogen, Ci^-alkyl, Ca^-cycloalkyl, aryl, het- 
eroaryl or R^ and R^^ together with the nitrogen to which they are attached fonm a heterocy- 
de sudi as pyrrolidine, piperidine or morpholine; 

R^"^ is halogen, nifro, cyano, hydroxy, carboxy. -CF3. Ci^-alkyl, hydroxy-Ci^-alkyl, or carboxy- 
Ci^alkyl. 

R^ and R^® are independently Ci-e-alkyl, halogen, nitro, cyano, hydroxy. -C(0)-0-Ct^-alkyl 
carboxy, -Ci^-alkyl-C(0)-OCi^-alkyl, carboxy-Ci^-alkyl, -CF3. -S(0)2CH3, or-S(0)2NH2 
as well as any salt hereof with a pharmaoeutically acceptable gdd or base, or any optical 
Isomer or mixture of optical isomers, induding a racemic mixture, or any tautomeric fomns. 

In one embodiment R^ is Ca^-cydoalkyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, 
tetrahydropyranyl, tetrahydrothtopyranyl, 1.4-dioxanyl. 1,3-dioxanyl. piperidyl, pyn*olidinyl, 
morphollnyl, or piperazinyl, each of which is opttonally substituted with one or more substltu- 
ents R^ R^ R^ and R®. 
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In another embodiment is cyclopropyl. cydobutyl, cydopentyl, cydoliexyl, cydohexenyl, 
cydoheptyl, cydoheptenyl, cydooctyl, bicydo[3.2.1]oclyt, bicydo[2.2.1]lieptyi, norpinyl, 
norbonyl, norcaryl, adamantyl, tetrahydrofuryl. tetraliydrothiofuryl, tetrahydrothlenyl, tetraliy- 
dropyranyl, tetrahydrothiopyranyl. 1,4-dioxanyl, 1,3-dioxanyl, piperidyl, pyrrolidinyl, mor- 
5 pholinyl, or piperazinyl, eadi of whidi is optionally substituted with one or more substituents 
R^R^R^andR^ 

In another embodiment R^ is cyclopropyl. cydobutyl, cydopentyl, cydohexyl, bicy- 
doI3.2.1]odyl, bicydo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, tetrahydrothlenyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
10 whidi Is optionally substituted with one or more substituents R^, R"^, R^ and R®. 

in another embodiment R^ is cyclopentyl, cydohexyl, bicydo[2.2.1]heptyl, tetrahydrofuryl, 
tetrahydrothlenyl, tetrahydropyranyl. tetrahydrothiopyranyl, piperidyl, pynrolidinyl. morpholinyl, 
or piperazinyl, each of which Is optionally substituted with one or more substituents R^, R*, R® 
and R^ 

15 In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ is selected from 




In another embodiment R^ Is selected from 
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In another embodiment is CM-cycloall<yl, tetrahydrofuryl, tetrahydrothiofuryl. tetrahy- 
drotliienyl, tetrahydropyranyl, tetrahydrothiopyranyl. 1.4-dioxanyl, 1,3-dioxanyl, piperldyl, pyr- 
roiidinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more 

5 substituents R**. R^and R". 

In another embodiment R^ is cydopropyl. cyclobutyl, cydopentyl, cydohexyl. cyclohexenyl. 
cydoheptyl. cydoheptenyl, cydooctyl, bicydoI3.2.1]octyl, bicyclo[2.2.11heptyl. norplnyl, 
norbonyl. norcaryl. adamantyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahy- 
dropyranyl, tetrahydrothiopyranyl. 1,4-dioxanyl, 1,3-dioxanyl, piperldyl, pymsiidinyl. mor- 

1 0 phdinyl, or piperazinyl, each of which is optionally substituted with one or more substituents 
R^, R^, R^and R^. 

In another embodiment R^ is cydopropyl, cydobutyl, cydopentyl. cydohexyl, bicy- 
do[3.2.1]odyl, bicydo[2.2.1]heptyl, adamantyl. tetrahydrofuryl. tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothiopyranyl, piperldyl. pyrrolidlnyl. morpholinyl. or piperazinyl. each of 
15 which is optionally substituted with one or more substituents R^, R^^ and R^. 

In another embodiment R^ is cydopentyl. cydohexyl. bicydoI2.2.1]heptyl. tetrahydrofuryl. 
tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl. pynrolidinyl, morpholinyl, 
or piperazinyl. each of which is optionally substituted with one or more substituents R^, R^\ 
R^and R^\ 

20 In another embodiment R^ is selected from 




In another emlx>diment R^ Is selected from 
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In another embodiment is selected from 




In another embodiment is selected from 



In another embodiment and are both cydohexyl. 

In another embodiment R^ R*. R^ R^ R^, F^and are independently selected from 
the group consisting of 

•halogen, oxo, cyano. Hydroxy, carboxy. -CF3; or 

• -NR"R";or 

• Ci^alkyl, Cae-all^enyl, Ca^doalkyl, CM-cydoalkyl-Ci^lkyl, aryl, aryl-Ci^lkyl, 
Ci^lkoxy, Ca«-cycloallcyl-Ci.«-alkoxy. ar^-d^lkoxy, Ci^lkylthio, arylthto, C,^ 
alkylsulfonyl. -C(0)-0-Ci^-alkyl. or Ci^ralkyl-C(0)-0-Ci^ralkyl, each of which Is op- 
tionally substituted witii one or more substituents Independentiy selected from R^^: or 
-C(0)-R2^. -C(0)-NR"R^^ -C,^lkyl-C(0)-NR^^"; or 

two substituents selected firom R^ R*. R'and R" or R*', R*and R" attached to ttie 
same or adjacent atoms togetiier fomi a radical •O-(CH2)i^0-. 

In another embodiment R^ R\ R^ R', R**, R^and R^ are Independentiy selected from 
the group consisting of 

• halogen, 0x0, -CF3; or 

• -NR'°R";or 

• Ci^alkyl, CM-cydoalkyI, Ci:«-alko)y, Ci^lk^ttiio, aryl, aiyl-Ci^lkyl, aryltiilo. 
Ci^alkylsulfonyl, -C(0)-0-Ci^lkyl, C,^lkyl-C(0)-0-Ci^lkyl, each of which Is 



wo 2005/066145 PCT/DK200S/000002 

29 

optionally substituted with one or more substltuents Independently selected from 

• -C(0)-R^;or 

two substltuents selected from R', R^ R'and R* or R^, R^; R^and R^ attached to the 
same or adjacent atoms together fomi a radical -0-(CH2)i^-0-. 

In another embodiment R^, R*. R^ R«, R**, R^\ R^and R^ are independently selected from 
the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cyclopropyl, cydobutyl, cyclopen- 
tyl, cydohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy. ethoxy, phenylthio, 
methylsulfonyl, ethylsulfonyl, -C(0)-0-CH3. -CCOyO-CHaCHa, each of which is 
optionally substituted with one or more substltuents Independently selected from 

• -C{0)-RF; or 

two substltuents selected from R^ R^ R^and R^ or R^, R^and R^ attached to the 
same or adjacent atoms together fomri a radical -0-(CH2)i^-0-. 

In another embodiment R^ R\ R^ R^ R^", p^and R^^ are independently selected from 
the group consisting of F, CI, -CF3, methyl, ethyl, propyl, isopropyl, butyl, or fert-butyl; or 
two substituents selected from R^ R", R^and R« or R^, R^\ R*^and R^ attached to the 
same or adjacent atoms together fomn a radical -0-(CH2)i^0-. 

In another embodiment R^° and R" independently represent hydrogen, methyl, ethyl, propyl, 
-C(0)-CH3, -C(0)-CH2CH3, -CH2C{0)0H, -CH2CH2C(0)OH. -C(0)-CH2-C(0)0H, 
-C(0)-CH2CH2-C(OpH, -S(0)2CH3, or phenyl. 

In another embodiment R" and R" Independently represent hydrogen, methyl, ethyl, 

-C(0KH3. -CH2C(0)OH, -C(0)-CHrC{OpH, -S(0)2CH3. or phenyl. 

In another embodiment R'" and R" Independently represent hydrogen, methyl, ethyl, or 

phenyl. 

In another embodiment R^ is Ci^e-alkyl, C2^alkenyl, CWalkynyl, CM-tydoalkyl, C^- 
cydoalkyl-Ci^lkyl, aryl, aryl-C«ralkyl. heteroaryl, heteroaryl-Cw-^lkyl, carboxy-Ci^lkyl, 
Ci^lkoxy-Ci^lkyl. Ci^lkyKhlo-Ci^lkyl. R^^HN-C^-alkyl. R^°R"-N-Ci^lkyl. R'°R"-N- 
S(0)rCi4ralkyl. or R'°R"-N-C(0)-Ci4ralkyl. each of which is optionally substituted with one 
or more substituents independently selected from R^^. 

In another embodiment R" Is Ci^palkyl, Ca^rpydoalkyl, CWycloalkyl-Ci^ralkyl, aryl, het- 
eroaryl. heteroaryl-Curalkyl, carboxy-C,.e-alkyl, Ci^lkoxy-Ci^lkyl, R^°HN-Ci^ralkyl. 
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R«Rii.N-Ci^,-allcyl. R^''R"-N-S(0)2-Ci^lkyl, or R'^R^-N-CKOH^^Ikyl. each of which is 
optionally substituted with one or more substituents independently selected from R". 
in another embodiment R" Is Ci^alkyl, Cg^rcycloalicyi. CiB-cycioaiicyl-Ci^lkyl. ary» or het- 
erx)aryl, each of which Is optionally substituted with one or more substltuents independently 

5 selected from R^^. 

In another embodiment R^ Is methyl, ethyl, propyl, n-butyl, isobutyi, 1,1.1-trifluoroethyl. 
(yclopropyl, cycopentyl, (ydopropylmethyl, phenyl, pyridyl, thiophene. imidaale, orthiazole, 
each of which is optionally substituted with one or more substltuents independently selected 
fromR^^ 

10 In another embodiment R^ Is methyl, ethyl, propyl, n-butyl, isobutyi, 1,1 ,1-trifluoroethyl. 
cydopropyl. <ycopentyl, cydopropylmethyl, phenyl, or pyridyl, ttiiophene, imidazole, orthia- 
zole. 

In another embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, or Ci^-ali<yl. 
In another embodiment R" Is halogen, cyano, hydroxy, carbojv. -CF3, methyl, ethyl or pro- 
15 pyl. 

In another embodiment R^^ and R^* are independently selected from the group consisting of 
hydrogen, Ci^e-alkyl, hydroxy-Ci.6-all<yl, carboxy-Ci.6-all<yl, phenyl, or naphtyl, each of which 
is optionally substituted with one or more substltuents independently selected from R^*; or 
R" and R'* together with the nitrogen to which they are attached forni a heterocycie such as 

20 piperazine, homopiperazine or morpholine. 

In another embodiment R" and R^'* are independently selected from the group consisting of 
hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyi, carboxy-methyl, carboxy- 
ethyl, phenyl, or naphtyl, each of which is optionally substituted with one or more substltuents 
independently selected from R^*; or R" and R^* together with the nitrogen to which they are 

25 attached forni a heterocycie such as piperazine, homopiperazine or morpholine. 

In another embodiment R" and R^* are independently selected from tiie group consisting of 
hydrogen, methyl, ethyl, propyl, or phenyl, each of whidi Is optionally substituted wtth one or 
more substltuents independently selected from R^^ 

In anotiier embodiment R^^ is halogen, cyano, hydroxy, carboxy, -CF3, mettiyl, ettiyl, or pro- 
30 pyl. 

in another embodlnrent R** is halogen, hydroxy, carbo)^, -CFa, metiiyl, or efliyl. 
In another embodiment A is thiazdyl, tiiiadiazoiyl, pyrazinyl, pyridyl, 5,6-dihydro-4H- 
cydopentathlazolyl, or 4,5,6,7-tetrahydrobenzottiiazolyl optionally substituted vwtii one or 
more substltuents Independentiy selected from R^ R' and R'. 
35 In another embodiment A Is 
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In another embodiment A is tliiazolyl or tfiiadiazolyl optionally sul)stltuted witli one or more 
substituents independently selected from R' and R*. 

In another embodiment A Is tliiazolyl. 1,2,3-thiadiazolyl, or 1.3,4-thiadia2olyl, optionally sub- 
stituted with one or more substituents independently selected from R^ R" and R'. 
In another embodiment A is 




In another embodiment A Is 




in another embodiment R^, R* and R® are independently selected from 
•halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

•Ci^-aii<yl, Cz^alkenyl. Ci^alkoxy, Ci<-alkylthio, Ci^-alkylamino, Ci^alkylsulfonyl. 
Ci^-alkylsulfenyi, -C(0)-0-C,^-alkyi, -C(0)-Ci^ikyl. -Ci^aikyl-C(0)-0-C^-alkyl. 
-Ci^-aikyi-0-C(0)-C,^a!kyl, -NH-C{0)-Ci^-alkyl, -Ci^-alkoxy-C,^lkyi. 
-Ci<-alkyl-S-Ci^.alkyl, C»4,-cycloalkyl-Ci^alkyl, C«-cycloalkyl-Ci^aikoxy, CW 
cycloalkyl-Ci^-alkylthio each of which Is optionally substituted witti one or more sub- 
stituents independently selected firom R"; or 

•aryi, heteroaryl, aryi-Ci^-alkyl. heteroaryl-Ci^ikyl, aryl-Ci^lkoxy, heteroaryl-C,^ 
aikoxy, aryloxy, heteroaryloxy, heteroaryfthio, each of which is optionally substituted 
on ttie aryi or heteroaryl part with one or more substituents independentiy selected 
from R"; or 

• CM-cydoalkyl, Ca^cydoalkenyl, Cs^-cycloaikyl-Ci^-aikyl, Ca^doalkenyl-Ci^ 
alkyi, each of which is optionally substituted on tire cycioalkyi part witti one or more 
substituents indejiendentiy selected from R^'; or 

— NR"R^. -Ci^-alkyl-NR^'R". -Ci^lkyi-S-R2\ -C,^alkyi-S(0)-R2\ -Ci^ikyi- 
S(0)2-R^ wherein eadi alkyI part may be substituted witii one or more substituents 
independentiy selected from R^; or 
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•-C(0)NR^R2^, -C,^alkyl-C(0)NR22R23 optionally substituted with one or more sub- 

stituents independently selected from R^; or 
two of R^, R* and R® can be taken together to fomi a C2^"all<ylene bridge. 
In another embodiment R^, R® and R^ are independently selected from 

• halogen, carboxy, cyano. or -CF3; or 

• Ci^-alkyl, C2^alkenyl, Ci^alkoxy, Ci^alkylthlo, Ci-e-alkylsulfonyl. -C(0)-0-Ci.6- 
alkyl. -C(0)-Ci^aIkyl, -Ci^-^lkyl-CCO-O-Ci^j-alkyl, -Ci^-alkyl-0-C(0)-Ci4ralkyl. 
-Ci^alkoxy-Ci^-alkyl, Cs^-cydoalkyl-Ci^-alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or 

•aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^lkyl. each of which is optionally sub- 
stituted on the aryl or heteroaryl part vwth one or more substituents Independentiy se- 
lected from R^*^; or 

•Ca^-cycloalkyl, Ca^-cycloalkyl-Ci^e-alkyl, each of which is optionally substituted on 
the cycloalkyi part with one or more substituents independently selected from R^®; or 
•-NR^^R2°. -Ci^-alkyl-NR^®R^. wherein each alky! part may be substituted with one 
or more substituents independentiy selected from R^; or 

• -C(0)NR^R^, -Ci^.alkyl^(0)NR^R^ optionally substituted with one or more sub- 
stituents independentiy selected from R^; or 

two of R^. R® and R^ can be taken together to form a Cs^-alkylene bridge. 
In anotiier embodiment R^, R® and R® are independently selected from 

• halogen, carboxy or -CF3; or 

• Ci^-alkyl, Ci^-alkoxy, Ci^alkylthio. -Ci^-alkyl-C(0)-0-Ci^-alkyl, 
-Ci^-alkyl-0-C(0)-Ci^-alkyl or -C{0)-0-Ci-6-alkyl, each of which is optionally substi- 
tuted witii one or more substituents independently selected from R^®; or 

• phenyl, benzyl, or heteroaryltiiio, wherein heteroaryl is pyridyl or imidazolyl, and 
wherein each aryl or heteroaryl is optionally substituted on \he aryl or heteroaryl part 
witti one or more substituents independentiy selected from R^^ or 

• cyclopropyl, cyclobutyl. cyciopentyl, or cyclohexyl. each of which is optionally substi- 
tuted on the cycloalkyi part with one or more substituents independentiy selected 
from R^®; or 

two of R^ R" and R^ can be taken together to fomri a Cs^alkylene bridge. 
In anotiier embodiment R^ R® and R^ are independently selected from halogen, carboxy. 
-CF3, -S-CH3, -S-CH2CH3, methyl, ethyl, propyl, isopropyl. butyl, ferf-butyl, metiioxy, etiioxy, 
-CHrC(0)-0.CH3, -CH2-C(OK)-CH2CH3, -CHaCHz-CCO^O-CHa, -CHaCHz-CCOHD-CHzCHa, 
-CH2-O.C(0)-CH3. -CH2-O.C(0)-CH2CH3. -CH2CH2-0-C(0)-CH3, -CHsCHs-O-CCO^CHgCHs, 
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-C(0)-0-CH3. or -C(0)-0-CH2CH8, each of which is optionally sulasStuted with one or more 
substltuents independently selected from R^®; or heteroarylthio, wherein heteroaryi is pyridyl 
or Imidazolyl, each optionally substituted on the heteroaiyl part with one or more sul)stltuents 
independently selected from R^^ 

5 In another embodiment R^ R' and R^ are Independently selected firom CI, F. Br, -CF3, 

methyl, ethyl, methoxy. ethoxy, -CHa-CCOVO-CHzCH,. -C(0)-0-CH3. or -CHOVO-CHzCHs; or 
heteroarylthio, wherein heteroaryi is pyridyl or imidazolyl. each optionally substituted on the 
heteroaryi part with one or more substltuents Independently selected from R". 
In another embodiment R^'. R". and R^'are Independently Ci^ralkyl, halogen, hydroxy, car- 

1 0 boxy, -CF3. carboxy-Ci^-alkyi. hydroxy-Ci^lkyl. -Ci^llcyl-C(0)-0-Ci^ll<yl, -C(0)-0-Ci^ 
allcyl.or-S(0)2CH3. 

In another embodiment R^®. R", and R"are independently methyl, ethyl, propyl, halogen, 
hydroxy, carboxy, -CF3. carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, hy- 
droxy-ethyl. hydroxy-propyl. -CHrC(0)-0-CH3, -CHrCPVO-CHzCHa. -CH2CHrC(0)-0-CH3. 
1 5 -CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3. -C(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3. or 
-S(0)2CH3. 

In another embodiment R^^ R", and R^^are Independently methyl, ethyl, propyl, halogen, 
carboxy. carboxy-methyl, carboxy-ethyl, carboxy-propyl. hydroxy-methyl, hydroxy-ethyl, hy- 
droxy-propyl, -CH2-C(0)-0-CH3, -CH2-C(0)-0-CH2CH3. -CH2CH2-C(0)-0-CH3. 
20 -CH2CH2-C(0)-0-CH2CH3, -C(0)-0-CH3. -C(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3. or 
-S(0)2CH3. 

In another embodiment R^^and R^^ independently represent hydrogen. Ci^alkyl. hydroxy-d. 
6-alkyl, carboxy-Ci^-alkyl, phenyl, or naphtyl, or R^^ and R" together with the nitrogen to 
which they are attached fonn.a heterocycle such as piperazjne, homopiperazine or mpr- 
25 pholine. 

In another embodiment R^® and R^ Independently represent hydrogen, methyl, ethyl, propyl, 
carboxy-methyl. carboxy-ethyl. carboxy-propyl. hydroxy-methyl, hydroxy-ethyl, hy- 
droxy-propyl, phenyl, or naphtyl, or R" and R^ together with the nitrogen to which they are 
attadied fomi a heterocyde such as piperazine, homopiperazine or morpholine. 
30 In another embodiment is selected from 

•Ci^-alkyl, carboxy-Ci^-alkyl, or hydroxy-Ci^lkyl; or 

• phenyl, naphtyl. or phenyl-Ci^ralkyl. wherein the aryl part is optionally substituted 
with one or more substltuents Independently selected from R"; or 

• C3^-cycloalkyl. or C3<-cycloalkyl-C,^alkyl. 
35 In another embodiment R^ is selected from 
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•methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl; or 

•phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
with one or more substltuents independently selected from R^^ or 
•CM-cydoalkyl, or C^-cydoalkyl-Ci^lkyl. 
In another embodiment Is selected from 

• methyl, ethyl, carboxy-methyl. carboxy-ethyl, carboxy-propyl,; or 

• phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^^- 

In another embodiment R^ and R^are independently selected from hydrogen, methyl, ethyl, 
or propyl. 

In another embodiment R^* is halogen, hydroxy, carboxy, -CF3, methyl, ethyl, propyl, car- 
boxy-methyl. carboxy-ethyl, carboxy-propyl, hydroxy-methyl. hydroxy-ethyl, or hy- 
droxy-propyl. 

In another embodiment R^ and R^ are independently Ci^alkyl, halogen, hydroxy, carboxy, 
or-CFs- 

In another embodiment R^^ and R^ are independently methyl, ethyl, propyl, halogen, hy- 
droxy, carboxy, or -CF3. 

In another aspect the invention provides a compound as described herein which is an activa- 
tor of glucolcinase, when tested in the Giucolcinase Activation Assay (i) disclosed herein at a 
glucose concentration of 2 miVl. 

In another aspect the invention provides a compound as described herein which is an activa- 
tor of glucolcinase, when tested in the Glucolcinase Activation Assay (I) disclosed herein at a 
glucose concentration of from 10 to 15 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 30 pM, is capable of providing an at least 1.5, such as at least 1.7, for instance 
at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concenfration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 30 pM, is capable of providing an at least 1.5, such as at least 1.7, for instance 
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at least 2.0 fold activation of glucokinase in the Glucokinase Ac^vatlon Assay (I) disclosed 
herein at a glucose concentration of from 10 to 15 mM. 

in another aspect the invention provides a compound as described herein which, at a con- 
centration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for instance at 
5 least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 2 mM. 

In another aspect the invention provides a compound as described herein which, at a con- 
centration of 5 \iM is capable of providing an at least 1 .5, such as at least 1 .7, for instance at 
least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) disdosed 
10 herein at a glucose concentration of from 10 to 1 5 mM. 

In another aspect the invention provides a compound as described herein which provides ah 
increase in glucokinase activity, where the increase in glucokinase activity provided by the 
compound increases wiUi increasing concentrations of glucose. 

In another aspect tiie invention pro^^des a compound as described herein which provides an 
15 increase in glucokinase activity in Glucokinase Activation Assay (I) disclosed herein at a glu- 
cose concentration of 15 mM, whldi increase is significantly higher tiian the increase in glu- 
cokinase activity provided by the compound In Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

In another aspect the Invention provides a compound as described herein which, at a com- 
20 pound concentration of 10 pM provides an increase In glucokinase activity In Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which Increase is 
significantly higher than tiie increase in glucokinase activity provided by the compound at a 
compound concentration of 10 pM In Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

25 In another aspect the invention provides a compound as described herein which, at a com- 
pound concentration of 10 pM provides an increase in glucokinase activity in Glucokinase 
Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which increase is 
at least 1.1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 fold higher, 
such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 fold higher, 
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for instance at least 1 .7 fold higher, such as at least 1 .8 fold higher, for Instance at least 1 .9 
fold higher, such as at least ZO fdd higher than the Increase In glucokinase activity provided 
by the compound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 5 mM. 

5 

In another asped the invention provides a compound as described herein, which compound 
ino-eases glucose utilization In the liver without inducing any Increase in insulin secretion in 
response to glucose. 

In another aspect the invention provides a compound as described herein, which compound 
1 0 shows a significantly higher activity in isolated hepatocytes compared to the activity of the 
compound in lns-1 cells. 

In another aspect the Invention provides a compound as described herein, which compound 
shows a significantly higher activity in isolated hepatocytes measured as described in the 
Glucokinase Activity Assay (II) compared to the activity of the compound in lns-1 cells meas- 
15 ured as described in the Glucokinase Activity Assay (III). 

In another aspect the invention provides a compound as described herein, which compound 
shows an activity In isolated hepatocytes measured as described in the Glucokinase Activity 
Assay (II) which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for in- 
stance at least 1 .3 fold higher, such as at least 1 A fold higher, for instance 1 .5 fold higher, 
20 such as at least 1 .6 fold higher, for instance at least 1 .7 fold higher, such as at least 1 .8 fold 
higher, for instance at least 19 fold higher, such as at least 2.0 fold higher, for instance at 
least a 3.0 fold higher, such as at least a 4.0 fold higher, for Instance at least 5.0 fold higher, 
such as at least 10 fold higher than the activity of the compound in lns-1 cells measured as 
described in the Glucokinase Activity Assay (III). 

25 In another asped the invention provides a compound as described herein, which compound 
shows no activity in the lns-1 cells measured as described in the Glucokinase Activity Assay 
(III). 

In another aspect the invention provides a method of preventing hypoglycaemia comprising 
administration of a compound acconJing to the present invention. 
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In another aspect the invention provides the use of a compound according to the present in- 
vention for the preparation of a medicament for the prevention of hypoglycaemia. 

In another aspect the invention provides a compound as described herein, which is an agent 
useful for the treatment of an Indication selected from the group consisting of hyperglycemia, 
5 IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, dysllpide- 
mla, hypertension, and obesity. 

In another aspect the invention provides a compound as described herein for use as a me- 
dicament. 

In another aspect the invention provides a compound as described herein for treatment of 
1 0 hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment of hy- 
• perlipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
tal^e, for appetite regulation, for regulating feeding behaviour, or for enhancing the secretion 
of enteroincretins, such as GLP-1. 

15 In another aspect the invention provides a pharmaceutical composition comprising, as an 
active ingredient, at least one compound as described herein together with one or more 
phamnaceutically acceptable carriers or excipients. 

In one embodiment such a phamnaceutical composition may be in unit dosage fonm, compris- 
ing from about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to about 500 mg and 
20 especially prefen^ from about 0.5 mg to about 200 mg of the compound according to ttie 
present Invention. 

In another aspect the invention provides the use of a compound according to the invention 
for increasing tiie activity of glucokinase. 

in anotiier aspect the invention provides tiie use of a compound according to the invention 
25 for the preparation of a medicament for the treatment of metabolic disorders, for blood glu- 
cose lowering, for ttie treatment of hyperglycemia, for tiie treatment of IGT, for tiie treatment 
of Syndrome X, for ttie treatment of Impaired fasting glucose (IPG), for tiie treatment of type 
2 diabetes, for the treatment of type 1 diabetes, for delaying tiie progression of impaired glu- 
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cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipldemla, for the 
treatment of hyperiipidemla, for the treatment of hypertension, for lowering of food intalce, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 
5 handng the secretion of enteroincretinsJn another aspect the invention provides the use of a 
compound according to the invention for the preparation of a medicament for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 

In another aspect the invention provides the use of a compound according to the invention 
for the preparation of a medicament for Increasing the number and/or the size of beta cells in 
10 a mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular irritable bowel syndrome. 

In one embodiment the Invention provides any of the above uses in a regimen which com- 
prises treatment with a further antidiabetic agent 

In another embodiment the invention provides any of the above uses in a regimen which 
1 5 comprises treatment with a further antihyperiipidemic agent. 

In another embodiment the invention provides any of the above uses in a regimen which 
comprises treatment with a further antiobesity agent 

In another embodiment the invention provides any of the above uses in a regimen whidi 
comprises treatment with a further antihypertensive agent 

20 In a further aspect the Invention provides the use of a compound according to the invention 
or a pharmaceutical composition as described above for the treatment of metabolic disor- 
ders, for blood glucose lowering, for the treatment of hyperglycemia, for treatment of IGT, for 
treatment of Syndrome X, for the treatment of impaired fasting glucose (IFG), for treatment of 
type 2 diabetes,for treatment of type 1 diabetes, for delaying the progression of impaired glu- 

25 cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for treatment of dyslipidemia, for treat- 
ment of hyperiipidemia, for treatment of hypertension, for the treatment or prophylaxis of 
obesity, for lowering of food Intake, for appetite regulation, for regulating feeding behaviour, 
or for enhancing the secretion of enteroincretins. 
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In a further aspect the Invention provides the use of a compound according to the invention 
or a phamiaceutical composition as described above for the adjuvant treatment of type 1 
diabetes for preventing tiie onset of diabetic complications. 

In a further aspect tiie invention provides tiie use of a compound according to the invention 
5 or a phamiaoeutical composition as described above for Increasing the number and/or the 
size of beta cells in a mammalian subject, for treatment of beta cell degeneration, in particu- 
lar apoptosis of beta cells, or for treatment of functional dyspepsia, in particular irritable 
bowel syndrome. 

1 0 Embodiment 1 . In a furttier aspect tiie Invention provides a compound of general formula (I) 
(I) 

wherein is CM-cydoalkyl. Ca^-heterocydyi, or fused aryl-Cs^-cydoallcyl, each of which is 
optionally substituted with one or more substituents R^, R'*, R'and R®; 
15 R=^ is CM-cydoalkyi, CM-heterocyclyl, or fused aryl-Ca^-cydoalkyl. each of which is optionally 
substituted with one or more substituents R^, R^^and R^, and 

R^ R\ R^, R®, R^. R^\ R^and R^ are Independently selected from the group consisting of 

• halogen, nitro, cyano. hydroxy, oxo. carboxy, -CF3; or 
20 • -NR^°R"; or 

• C,^-allcyl, C2.6-alkenyl, Ca^alkynyl, Cs^a-cydoalkyl. Ca^-cydoalkyl-Ci^-alkyl. aryl. aryl- 
Ci^-alkyl, heteroaryl-Ci.6-alkyl, Ce-alkoxy. Ca^cydoalkyl-Ci^palkoxy. aryl-Cw- 
alkoxy. heteroaryl, heteroaryl-Ci^lkoxy, aryloxy. heteroaryloxy. Ci.«-alkyltiiio, aryl- 
ttiio, heteroarylthio. aryl-Ci^-aikyltiiio. heteroaryl-Ci.8-alkylthio. Ci.eralkylsulfenyl. Cwr 

25 cydoalkyl-Ci.e-alkyIttiio, Ci.6-alkyl-C(0)-0-Ci45-alkyl. Ci.e-alkoxy-Ci4s-alkyl. C1.6- 

alkylUiio-Ci.6-alkyl. carboxy-Ci.6-alkyloxy. amino-Ci^lkj^, Ci.e-alkylamlno-Ci^alkyl, 
di-(Ci.8-alM)amino-Ci.6-alkyl. Ci.6-alkylsulfamoyl, di(Ci.e-alkyl)sulfam(vl. C1.6- 
alkylsutfinamoyl or di(Ci<-alkyl)sulfinamoyl each of which is optionally substituted witii 
one or more substituents independentiy selected from R^^ or 

30 • -C(0)-R^.-S(0)2-R".-C{0)-NR"R'^-C14^alkyl-C{O)-NR^'R^^or 
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. tm substltuents selected from R^ R*. and R« or R* and R^ attached to 

the same or adjacent atoms together form a radical -0-(CH2)i.8-0-; 

R^" and R^^ Independently represent hydrogen. Ci^lkyl, -C(0)-Ci^lkyl, carboxy-Ci^ralkyl, 

5 -C(0)-Ci^lkyl-C(0)OH. -S(0)2CH3. or aryl; 

R^' is Ci^alkyl, C^alkoxy. C«ralkenyl. Cz^-alkynyl. Ca^rcyctoalkyl. CM-cycloalkyl-Ci^r 
alkyi, aryl. aryl-Ci^ralkyl, aryl-Ca^alkenyl. heteroaryl. heteroaiyl-C,^lkyl. carboxy-Ci^alkyl. 
Ci^-alkoxy-C«-alkyl. Ci^-alkylthlo-Ci^-alkyl. R"HN-Ci,ralkyl. R^'»R^^-N-C,^lkyl. R^°R"-N- 
S{0)rCi^-alkyl. R^°R"-N-C(0)-Ci^,-alkyl. Ci^lkyl-C(0)-NH-C«-alkyl. aryl-C(0)-NH-Ci^ 

10 alkyl. heteroaryl-C(0)-NH-C,^ralkyl. CM-cydoalkyl-C(0)-NH-C,^lkyl. C,^ralkyl-S(0)2-NH- 
Ci^ralkyl, aryl-S(0)2-NH-C,^lkyl, heteroaryl-S(0)2-NH-Cm-alkyl, orCM-cycloaikyl-S(0)r 
NH-Ci^alkyl. each of which is optionally substituted with one or more substituents inde- 
pendently selected from R^^; 

15. R" is halogen, cyano, hydroxy, -C(0)-0-Ci^-alkyl, carboxy, -CFa. C,^ralkyl, Ci^-alkoxy. 
-S(0)2CH3.or-S(0)2NH2; 

R" and R^" are independently selected from the group consisting of hydrogen, Ci^alkyl, hy- 
droxy-Ci^lkyl. carboxy-Ci^-alkyl, aryl. or heteroaryl. each of which is optionally substituted 
with one or more substituents independently selected from R^^ or R^^ and R'" together with 
20 the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur, 

R^^ is halogen, cyano, hydroxy, carboxy, -CF3, Ci^alkyl, -S(0)2CH3, or -S(0)2NH2; 

25 A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R^ R' and R^ 

R^, R^and R® are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 
30 • Ci^-alkyl, Ca^-alkenyl, Cs^-alkynyl, Ci^-alkoxy, Ci^alkylthio, Ci^-alkylamino, 

alkylsulfenyl, -C(0)-0-Ci^-alkyl, fomiyl, -C(0)-Ci^ralkyl, -Ci^alkyl-C(0)-0-Ci4ralkyl. 
-Ci^alkyl-0-C(0)-Ci^lkyl, -NH-C(0)-Ci*-alkyl. -Ci^-alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci^-alkyl, carboxy-C^alkyl, or hydroxy-Ci^lkyl, each of which is op- 
tionally substituted with one or more substituents independently selected from R^®; or 
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• aryl. heteroaryl. aryl-C,^alkyl. heteroaryl^^-alkyl. aryl-Ci^lkoxy. hetefoaryl-C,^- 
alkoxy, afyl-C,^ralkytthlo, heteroaryl-Ci^ralkylthio, heteroaryl-thlo-Ci^llcyl. aryloxy, 
heteroaryloxy, arylthio, heteroarylthio, aryl-Ci<-alkylamino, each of which is optionaily 
substituted on the aryl or heteroaryl part with one or more substituents independentiy 
selected from R^'; or 

• CM-cydoallcyl, CM-cydoalicenyl, Ca^rcydoallcyl-Ci^llQri. Cg^cloalkenyl-Ci^allcyl, 
Ca^-cyctoalkyl-Ci^koxy, C^e-cydoalkyi-Cw-alkylthio. each of which is optfonally 
substituted on the cydoalkyi part with one or mane substituents independently se- 
lected from R"; or 

. -NR^'R*. -Cmralkyl-NR"R", -C^lkyl-S-R". -C,^lkyl-S(0)-R^\ -C,^alkyl-S(0)r 
R^, -S(0)rf^' or -S(0)rNR^®R^. wherein each alkyi part may be substituted with 
one or more substituents independently selected from R*; or 

• -C(0)NR^^. -Ci^lkyl-C(0)NR^" optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^ R* and R' can be taken together to fonn a Ca^ikylene bridge; 

R^", R". and R"are independently Ci^-alkyl. halogen, nltro, cyano, hydroxy, carboxy, oxo, 
-CF3, carboxy-Ci^alkyl, hydroxy-Ci^-alkyl. -Ci^-aIkyl-C(0)-0-Ci^-alkyl, -C(0)-0-C,4ralkyl, 
-NR^'R". -NHS(0)2CH3. -C(0)NR'*R^. -S(0)2CH3. or-S(0)2NH2: 

R^^and R^ independently represent hydrogen, Ci^alkyl, hydroxy-Ci^alkyl, carboxy-C,^ 
alkyI, aryl, heteroaryl, CM-heterocyclyl, or -S(0)2-Ci^alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^*, or R^® and R^° together 
with the nitrogen to which they are attached fomn a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroa- 
toms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substi- 
tuted with one or more substituents independently selected from R^*; 

R^' is selected from 

• C^alkyl. carboxy-Ci^alkyl, Ci^-alkylam!no-Ci^-alkyl or hydroxy-Ci^-alkyl; or 

• aryl, heteroaryl, aryl-Ci^alkyl, or heteroaryl-Ci^lkyl, wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R^"; or 

• CM-cydoalkyl. C«-cycloalkenyl, CM-cycloalkyl-Ci^-alkyl, CM-cydoalkenyl-Ci^-alkyl; 
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and R^are independently s^cted from hydrogen, Ci^lkyl. CM-cycloalkyl, aryl. het- 
eroaryl or and R^ together with the nitrogen to which they are attached fomi a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
5 erocydic ring is optionally sul)stituted with one or more subsHtuents independently selected 
from F^; 

R** is halogen, nitro. cyano, hydroxy, carboxy, -CFg, Ci*«lkyl. hydroxy-Ci^ralkyl, carboxy- 
C^alkyl, -C(0)-Ci^ralkyl. -C(0)-0-C,^aikyl or-Ci^rail<yl-C(0)-0-Ci^allQri; 
10 R^ and R" are independently Ci4-ail«yl, halogen, nitro, cyano. hydroxy, -C(0)-0-Ci4ralkyi, 
carboxy. -C«ralkyl-C{0)-0-Ci^li<yl. carboxy-Ci^lltyl. -GF3, -S(0)2CH3, or -S(0)2NH2 
as well as any salt hereof with a phamnaceuticaily acceptable add or base, or any optical 
isomer or mature of optical isomers, induding a racemic mixture, or any tautomeric fonns. 

1 5 Embodiment 2. A compound according to embodiment 1 wherein is CM-cydoall<yl. in- 
danyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyi, tetrahydropyranyl, tetrahy- 
drothlopyranyl. 1.4-dioxanyl, 1,3-dioxanyl. piperidyl, pyrrolidinyl. morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R^, R*. R^and R®. 
Embodiment 3. A compound according to any one of the embodiments 1 to 2 wherein R^ is 
20 cyclopropyl. cydobutyl. cydopentyl. cyclohexyl, cydohexenyl, cydoheptyl. cydoheptenyl, 
cydooctyl. blcydo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, nort5onyl. norcaryl, adamantyl. 
indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyi, tetrahydropyranyl. tetrahy- 
drothiopyranyl. 1 ,4-dioxanyi. 1,3-dioxanyl. piperidyl, pyrrolidinyl. morpholinyl. or piperazinyl, 
each of which is optionally substituted with one or more substituents R^, R", R^and R'. 
25 Embodiment 4. A compound according to embodiment 3 wherein R^ is cydopropyl, cydobu- 
tyl, cydopentyl, cydohexyl. cydoheptyl, bicydo[3.2.1]octyl. bicydol2.2.1]heptyl. adamantyl. 
indanyl. tetrahydrofuryl, tetrahydrothienyi. tetrahydropyranyl. tetrahydrothiopyranyl, piperidyl. 
pyn-oiidinyl. morpholinyl. or piperaanyl, each of which is optionally substituted with one or 
more substituents R^ R^. R^and R®. 
30 Embodiment 5. A compound according to embodiment 4 v^rtierein R^ is cydopentyl, cydo- 
hexyl. cydoheptyl. bicydo[2.2.1]heptyl, tetrahydrofuryl. tetrahydrothienyi. tetrahydropyranyl, 
tetrahydrothiopyranyl, piperidyl. pyrrolidinyl. morpholinyl, or piperazinyl, each of which is op- 
tionally substituted with one or more substituents f^, R*. R^and R^ 
Embodiment 6. A compound according to embodiment 5 wherein R^ is selected from 
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7. A compound according to embodiment 6 wherein R** is selected from 




Embodiment 8. A compound according to embodiment 7 wherein is selected from 




Embodiment 9. A compound according to embodiment 8 wherein R^ is selected from 
Embodiment 10. A compound according to embodiment 9 wherein R^ is selected from 
10 Embodiment 1 1 . A compound according to embodiment 1 0 wherein R^ is 




Embodiment 12. A compound according to embodiment 10 wherein R^ is 
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Embodiment 13. A compound according to embodiment 10 wherein Is 




Embodiment 14. A compound according to any one of the embodiments 1 to 13 wherein 
5 is Ca^-cycloali^yl. tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl. tetrahydropyranyl, tet- 
rahydrothiopyranyl, 1.4Klioxanyl. 1 ,3-dioxanyl. piperidyl, pyn^olidinyl. morpholinyl, or piperaz- 
inyi, each of which is optionally substituted with one or more substituents R^°, R^and 
R^. 

Embodiment 15. A compound according to embodiment 14 wherein R^ is cyclopropyl, 
10 cyclobutyl, cyclopentyl. cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cydooctyl, bicy- 
clo[3.2.1]octyl. bicyclo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl. adamantyl. tetrahydrofuryl, 
tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyl, 
1,3-dioxanyl, piperidyl, pyn^olidlnyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R^, R^\ R^and R^. 
15 Embodiment 16. A compound according to embodiment 1 5 wherein R^ is cyclopropyl, 

cyclobutyl, cydopentyl, cyclohexyl, bicydo[3.2.1]octyl, bicydo[2.2.1]heptyl, adamantyl. tetra- 
hydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyn-olldinyl, 
morpholinyl, or piperazinyl, each of which is optionally substituted with one or more substitu- 
ents R^,R^\R^andR^, 
20 Embodiment 17. A compound according to embodiment 16 wherein R^ is cydopentyl, cydo- 
hexyl, bi<ydo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl. each of which is optionally 
substituted with one or more substituents R^, R^\ R^and R^. 
Embodiment 18. A compound according to embodiment 17 wherein R^ is selected from 




Embodiment 19. A compound according to embodiment 18 wherein R^ is selected from 
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Embodiment 20. A compound according to embodiment 19 wlierein is selected from 




Embodiment 21. A compound according to embodiment 20 wherein is selected from 

Ch . Oy-:a .""XV 

Embodiment 22. A compound according to embodiment 21 wlierein R^ is selected from 
Embodiment 23. A compound according to embodiment 22 wlierein R^ is 




10 Embodiment 24. A compound according to embodiment 22 wherein R^ is 



Embodiment 25. A compound according to embodiment 22 wherein R^ is 




wo 2005/066145 



PCT/DK2005/000002 



46 

Embodiment 26. A compound accocxling to any one of the embodiments 1 to 25 wiierein 
and are both cydohexyl. 

Embodiment 27. A compound according to any one of the embodiments 1 to 26 wherein R^ 
R^ R®, R*. R**, f^and are independently selected from the group consisting of 

•halogen, oxo, cyano, hydroxy, carboxy, -CFs; or 

•-NR^"R": or 

•Ci^e-alkyl. C2^lltenyl, CWcydoallcyl, C3^rcycloalkyi-Ci^li<yl. aryl, aryl-Ci.6-alkyl. 
Ci.6-all(oxy, Ca«-cycloall<yl^^ll<oxy, aryi-Ci^llcoxy, Cmrallcylthio. arylthlo, 
-C(0)-0-Ci^-alkyl, or Ci.e-alicyl-C(0)-0-C,^lkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R"; or 
.-C(0)-R", -S(OVR^, -C(O^NR^V^ -C^-alkyl-C(0>NR"R^*: or 

two substituenis selected from R^ R*. R'and R* or R*». R'\ R^and R* attached to the 

same or adjacent atoms together fbmi a radical -0-(CH2)i^-. 

Embodiment 28. A compound according to embodiment 27 wherein R', R*. f^, R°, f^, R'\ 
R'^and R'' are independently selerted from the group consisting of 

• halogen, oxo, -CFa, or 

• -NR^*'R";or 

• Ci.6-alkyl. CM-cydoalkyl. Ci^-alkoxy, Cim-alkylthio, aryl, aryl-Ci.«-alkyl, arylthio, 
-C(0)-0-Ci.6-alkyl, or Ci^ralkyl-C(0)-0-Ci.6-alkyl, each of which is optionally sub- 
stituted witti one or more substituents independently selected from R"; or 

• -C(0)-R^or-S(0)2-R^^or 

two substituents selected from R^ R*, R^and R^ or R^, R^'. R^and R*^ attached to the 
same or adjacent atoms together form a radical -0-(CH2)i-3-0-. 
Embodiment 29. A compound according to emt)odiment 28 wherein R^. R*, R*, R', f^, 
P^ani R^ are independently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, etinyl, propyl, isopropyl, butyl, fert-butyl, cydopropyl, cydobutyl, cyclopen- 
tyl, ordohexyl, phenyl, naphtyi, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
phenylthio, , -C(0K>-CH3, or -C{0>0-CH2CH3, each of which is optionally sub- 
stituted with one or more substituents Independently seleded from R'^, or 

. -C(0)-R^ or -S(0)rR*': or 
two substituents selected from R^ R", R^and R® or R^. R'\ R^and R^ attached to the 
same or adjacent atoms together form a radical -0-(CH2)i^-. 

Embodiment 30. A compound according to embodiment 29 wherein R^, R*. R^, R®, R'", R^, 
R^and R^ are independently selected from the group consisting of 
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• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cydopropyl. cydobutyl, cydopen- 
tyl, cydohexyl, phenyl, naphtyl. benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 
phenylthio, -C(0)-0-CH3, or-C(0)-0-CH2CH3, each of which is optionally substi- 

5 tuted with one or more substituents independently selected from R^^; or 

• "C(0)-R^or-S(0)2-F^^ 

Embodiment 31 . A compound accorxiing to embodiment 30 wherein R^ R"*, R^ R^ R^. 

R^and R^ are independently selected from the group consisting of F, CI, -CF3, methyl, 

ethyl, propyl, isopropyl, butyl, or fe/f-butyi, -C{0)-R^ or -S(0)rR^. 
10 Embodiment 32. A compound according to embodiment 28 wherein R^, R*, R®, R^ R^, 

R^and R^ are independently selected from Ci^alkyl or -C(0)-F^. 

Embodiment 33. A compound according to any one of the embodiments 1 to 32 wherein R^° 

and R^^ independently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH3, -C(0)-CH2CH3, 

-CH2C(0)OH. -CH2CH2C(0)OH, -C(0)-CH2-C(0)0H, -C(0)-CH2CH2-C(0)OH, -S(0)2CH3, or 
15 phenyl. 

Embodiment 34. A compound according to embodiment 33 wherein R^° and R^^ independ- 
ently represent hydrogen, methyl, ethyl, -C(0)-CH3, -CH2C(0)0H, -C(0)-CH2-C(0)0H, 
-S(0)2CH3, or phenyl. 

Embodiment 35. A compound according to embodiment 34 wherein R'*° and R^^ independ- 

20 ently represent hydrogen, methyl, ethyl, or phenyl. 

Embodiment 36. A compound according to any one of the embodiments 1 to 35 wherein R^ 
is Ci^-alky], Ci^-allcoxy. Ca-e-alkenyl. Ca^-alkynyl. Cs^-cydoalkyl, Cs^-cycloalkyl-Ci^alkyl, 
aryl, aryl-Ci^-alkyl, aryl-C2-6-ali<enyl, heteroaryl, heteroaryl-Ci^-alicyl, carboxy-Ci^-all^, Ci^- 
alkoxy-Ci^-all<yl, Ci^-alkylthio-Ci^alkyl. R'°HN.Ci^alkyl. R'°R'^N-Ci^-alkyl, R'^R^'N-S(0)r 

25 Ci^-alkyl, or R^°R^^N-C(0)-Ci^-alkyl, each of which is optionally substituted with one or more 
substituents independently selected from R^^. 

Embodiment 37. A compound according to embodiment 36 wherein R^^ is Ci^alkyl, Ci^- 
alkoxy, C3^-cydoalkyl, Cs^-cydoalkyl-Ci^alkyl. aryl-C2^-alkenyl, aryl. heteroaryl, heteroaryl- 
Ci^-alkyl, carboxy-Ci^-alkyl. Ci^-alkoxy-Ci^-alkyl,.R^^HN-Ci^alkyl. R^^R^^N-Ci^alkyl, 
30 R^°R^^N-S(0)rCi.6-alkyl, or R^°R^^N-C(0)-Ci^alkyl, each of which is optionally substituted 
with one or more substituents independently selected from R^^ 

Embodiment 38. A compound according to embodiment 37 wherein R^ is Ci-e-alkyI, Ci-e- 
alkoxy, Ca^-cycloalkyl, Cs-e-cycloalkyl-Ci^-alkyl, aryl, heteroaryl-Ci^lkyl, aryl-Ci^alkyl, Ci. 
6-alkoxy-Ci^alkyl or heteroaryl, each of which is optionally substituted with one or more sub- 
35 stituents independently selected from R^^ 
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Embodiment 39. A compound according to embodiment 38 wherein is methyl, ethyl, pro- 
pyl, n-butyl, Isobutyl, 1,1,1-trifluoroethyl, cyclopropyl. cydopentyl, cydopropylmethyl, phenyl, 
pyrldyl, thiophene, Imidazole, or thiazole, each of which is optionally substituted with one or 
more substituents independently selected from R^^ 

Embodiment 40. A compound according to embodiment 39 wherein R^ is methyl, ethyl, pro- 
pyl, n-butyl, isobutyl, 1,1,1-tiifluoroethyl, cyclopropyl, cydopentyl, cydopropylmethyl, phenyl, 
or pyridyl, thiophene, imidazole, or thiazole. 

Embodiment 41, A compound according to any one of the embodiments 1 to 40 wherein R^^ 
is halogen, cyano, hydroxy, carboxy, -CFs, or Ci^-alkyl. 

Embodiment 42. A compound according to embodiment 41 wherein R^^ is halogen, cyano. 
hydroxy, carboxy. -CF3, methoxy, methyl, ethyl or propyl. 

Embodiment 43. A compound according to any one of the embodiments 1 to 42 wherein R^^ 
and R^"^ are independently selected from the group consisting of hydrogen. Ci^-alkyl, hy- 
droxy-Ci-6-alkyl. carboxy-Ci^-alkyl, phenyl, or naphtyi. each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R^^and R^"* together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocydic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

Embodiment 44. A compound according to embodiment 43 wherein R^^ and R^"* are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl. carboxy-methyl, carboxy-ethyl. phenyl, or naphtyi, each of which is 
optionally substituted with one or more substituents Independently selected from R^®; or R^® 
and R^"^ together with the nitrogen to which they are attached form a 3 to 8 membered het- 
erocydic ring with the said nitrogen atom, the heterocydic ring optionally containing one or 
two further heteroatoms selected firom nitrogen, oxygen and sulphur. 
Embodiment 45. A compound according to embodiment 44 wherein R^^ and R^* are inde- 
pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
each of which is optionally substituted with one or more substituents independently selected 
from R^l 

Embodiment 46. A compound according to any one of the embodiments 1 to 44 wherein R^^ 
is halogen, (yano, hydroxy, carboxy, -CF3, methyl, etiiyl, or propyl- 
Embodiment 47. A compound according to embodiment 46 wherein R^^ is halogen, hydroxy, 
carboxy, -CF3, metiiyl, or etiiyl. 

Embodiment 48. A compound according to any one of tine embodiments 1 to 47 wherein A is 
tiiiazolyl, thiadiazolyl, pyrazinyl, pyridyl, benzotiiiazolyl, 5,6-dihydro-4H-cydopentatiiiazolyl, 
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4,5,6,7-tetrahydro-benzothia20lo-pyridyl, 6,7-dlhydro-pyranothlazoIyI, or 4,5.6.7- 
tetrahydrobenzothiazolyl optionally substituted with one or more substituents independently 
selected from R^, and R®. 

Embodiment 49. A compound according to embodiment 48 wherein A is 




S 



Embodiment 50. A compound according to embodiment 48 wherein A is thiazolyl or thiadia- 
zolyl optionally substituted with one or more substituents independently selected from R^, R® 
and R®. 

Embodiment 51 . A compound according to embodiment 50 wherein A is thiazolyl. 1 ,2,4- 
10 thiadiazolyl. or 1 ,3,4-thiadiazolyl. optionally substituted with one or more substituents inde- 
pendently selected from R^, R® and R®. 

Embodiment 52. A compound according to embodiment 51 wherein A is 

r' 

N-^ N-^N 
Embodiment 53. A compound according to embodiment 52 wherein A is 






Embodiment 54. A compound according to embodiment 53 wherein A is 

Embodiment 55. A compound according to any one of tlie embodiments 1 to 54 wlierein R^, 
and R° are independently selected from 
20 • halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

• Ci.6-ail<yl, C2<-alkenyl, Ci^-alkoxy, Ci^all<ylthio. Ci.6-alkylamino, Ci.6-all<ylsulfenyl, 
-C(0)-0-Ci.6-all(yl, -C(0)-C,^-alkyl, -Ci.6-aIlcyl-C(0)-0-Ci^-all<yl, 
-Ci.6-all<yl-0-C(0)-Ci.6-alkyl. -NH-C(0)-Ci.6-all<yl, -Ci.6-all<oxy-Ci.6-allcyl, 
-Ci.6-aII<yl-S-Ci^-alkyl, C3<-cydoalkyl-C,^-alkyl, CWcycloalkyl-Ci.6-alkoxy. Ca*- 
25 cydoalkyl-Ci.6-alkylthio each of which is optionally substituted with one or more sub- 

stituents independently selected from R^°; or 
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•aryl, heteroaryl, aryl-Ci^-aIkyl, heteroaryl-Ci^lkyl, aryl-Ci-e-alkoxy, heteroaryl-Ci^ 
alkoxy, heteroaryl-thio-Ci^lkyl. aryloxy, heteroaryloxy. heteroarylthio, eadi of which 
is optionally substituted on the aiyl or heteroaryl part with one or more substituents 
independently selected from R^^; or 

•Cs^doalkyl, CM-cydoalkenyl. Ca^-cycloalkyl-Ci^-alkyl, Cs^-cycloalkenyl-Ci^- 
alkyl, eadi of which is optionally substituted on the c^doaikyi part with one or more 
substituents independently selected from R^®; or 

— NR'^R^, -Ci^lkyl-NR^'R^, -Ci^^lkyl-S-R'\ -Ci^lkyl-S(0)-R2\ -Ci^aikyl- 
S(0)rR^, -S{0)rR^ or -S(0)rNR^®R^, wherein each alkyi part may be substituted 
with one or more substituents Independently selected from R^; or 
•-C(0)NR^^^ -Ci^alkyl-C(0)NR^^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 
two of R^ R® and R® can be taken together to fomn a Ca^-alkylene bridge. 
Embodiment 56. A compound according to embodiment 55 wherein R^ R® and R® are Inde- 
pendently selected from 

• halogen, carboxy, cyano, or-CFa; or 

•Ci^alkyl, C2^-alkenyl, Ci^-alkoxy. Ci^-alkylthio, -C(0)-0-Ci^alkyi, -C(0)-Ci^-alkyl, 
-Ci4i-alkyl-C(0)-0-Ci^-alkyl, -Ci^alkyl-0-C(0)-Ci^-alkyl, -Ci^alkoxy-Ci^aikyl, C^- 
cydoalkyl-Ci^alkyl, each of which is optionally substituted with one or more substitu- 
ents independently selected from R^^; or 

•aryl. heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, each of which is optionally sub- 
stituted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R^^ or 

•C«-cycIoalkyl, Cs^-cycloalkyl-Ci^alkyl, each of which is optionally substituted on 
the cydoalkyi part with one or more substituents independently selected from R^®; or 
— NR^^R^, -Ci^-alkyl-NR^^R^, -S(0)rR^^ or -S(0)2-NR^®R2^. wherein each alkyl part 
may be substituted with one or more substituents independently selected from R^; or 

• -C(0)NR^R^. -Ci^-aIkyl-C(0)NR^R^^ optionally substituted with one or more sub- 
stituents independently selected from R^^; or 

two of R^. R® and R® can be taken together to form a Ca^-alkylene bridge. 

Embodiment 57. A compound according to embodiment 56 wherein R^, R® and R® are inde- 

pendentiy selected from 

•halogen, carboxy or -CF3; or 
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• Ci^-alkyl, Ci^-alkoxy, Ci^alkylthio, -Ci^aIkyI-C(0)-0-Ci^lkyl, 
-Ci^-alkyl-0-C(0)-Ci^-alkyl or -C(0)-0-Ci^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 
•phenyl, ben^l, or heteroarylthio, wherein heteroaryl Is pyridyl or imidazolyl, and 
5 wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 

with one or wore substituents independently selected from R^''; or 
•cydopropyl, cydobutyi, cyclopenlyl, or cyclohexyl, each of which is optionally substi- 
tuted on tiie cydoalkyi part with one or more substituents independentiy selected 
from R^^ or 

10 •-C(0)NR^R^, -S(0)2-R^^ or-S(0)rNR^®R'°; or 

two of R^, R^ and R® can be taken together to fonn a C2^alkylene bridge. 
Embodiment 58. A compound according to embodiment 57 wherein R^, R® and R^ are inde- 
pendently selected from halogen, carboxy, -CF3, -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, 
methyl, etiiyl, propyl, Isopropyl, butyl, ferf-butyl. meflioxy, etiioxy, -CH2-C(0)-0-CH3, 

15 -CHrC(0)-O.CH2CH3. -CH2CHrC(0)-0-CH3. -CH2CHrC(0)-0-CH2CH3, -CH2-O.C{0>-CH3, 
-CH2-O.C(0)-CH2CH3, -CH2CH2-0-C(0)-CH3. -CH2CHrO-C(0)-CH2CH3, -C(0)-OCH3, 
-C(0)-0-CH2CH3, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R^®; or heteroarylthio. wherein heteroaryl is pyridyl or imidazolyl, 
each optionally substituted on the heteroaryl part wiUi one or more substituents independ- 

20 ently selected from R^^, or -S{0)2-R^^ . 

Embodiment 59. A compound according to embodiment 58 wherein R'^, R® and R^ are inde- 
pendentiy selected from CI. F. Br. -CPs, -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, metiiyl, etiiyl, 
methoxy, ethoxy. -CH2-C(0)-0-CH2CH3, -C(0)-0-CH3. or -C{0)-0-CH2CH3, each of which is 
optionally substituted with one or more substituents independently selected from R^®; or het- 

25 eroarylOiio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the het- 
eroaryl part witti one or more substituents independently selected from R^^- 
Embodiment 60. A compound according to any one of the embodiments 1 to 59 wherein R''®, 
R^^, and R^^are independentiy Ci-e-alkyl. halogen, hydroxy, 0x0, carboxy, -CF3, cartJoxy-Ci.^- 
alkyl, hydroxy-Ci^-alkyl. -Ci^-alkyI-C(0)-0-Ci^alkyl, -C(0)-0-Ci.6"alkyl, -NR^^R^, - 

30 C(0)NR^'R^ or -S(0)2CH3. 

Embodiment 61 . A compound according to embodiment 60 wherein R''^, R^^, and R^® are in- 
dependentiy methyl, etiiyl, propyl, halogen, hydroxy, 0x0, carboxy, -CF3, carijoxy-metiiyl, 
cart)oxy-ethyl, cart^oxy-propyl, hydroxynnethyl, hydroxy-etiiyl, hydroxy-propyl, 
-CHrC{0)-0-CH3. -CH2-C(0)-0-CH2CH3, -CH2CHrC(0)-O.CH3, -CH2CH2-C(0)-0-CH2CH3. 

35 -C(0)-0-CH3, -C(0)-0-CH2CH3. -C(0)O-CH2CH2CH3, or -S(0)2CH3. 
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Embodiment 62. A compound according to embodiment 61 wherein R^^, and R^^are In- 
dependently methyl, ethyl, propyl, halogen, oxo, carboxy, carboxy-methyl, carboxy-ethyi, 
cart)0)y-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3, 
-CHrCCOyO-CHaCHa, -CH2CHrC(0)-0-CH3, -CH2CH2-C(0)-0-CH2CH3. -C(0)-0-CH3, 
5 <:(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3, or -S(0)2CH3- 

Embodlment 63. A compound according to embodiment 60 wherein R^®, R^^ and R'^^are 
independently carboxy, -NR^^R^**, or -C(0)NR^^R^^ 

Embodiment 64. A compound according to any one of the embodiments 1 to 63 wherein R^^ 
and R^ independently represent hydrogen, Ci^-allcyl, hydroxy-Ci^allcyl, carboxy-Ci-6-ali<yi, 

1 0 phenyl, naphtyl, Ca^heterocydyl, or -S(0)2-Ci.6-ailcyl, each of which is optionally substituted 
with one or more substituents Independently selected from R^; or R""® and R^ together with 
the nitrogen to which they are attached fomi a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heterx^atoms 
selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted 

1 5 with one or more substituents independently selected from R^^. 

Embodiment 65. A compound according to embodiment 64 wherein R^® and R^ independ- 
ently represent hydrogen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl. carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, phenyl, or naphtyl, or R^^ and R^ to- 
gether with the nitrogen to which they are attached fonm a 3 to 8 membered heterocyclic ring 

20 with the said nitrogen atom, the heterocyclic ring optionally containing one or two furOier het- 
eroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally sub- 
stituted with one or more substituents independently selected from R^*. 
Embodiment 66. A compound according to embodiment 64 wherein R^® and R^ independ- 
ently represent hydrogen, Ci^-a(lcyl, or R^^ and R^ together with the nitrogen to which they 

25 are attached fomr^ a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the het- 
erocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substitu- 
ents independently selected from R^. 

Embodiment 67. A compound according to embodiment 66 wherein R^^and R^independ- 
30 ently represent hydrogen, methyl, ethyl, or propyl, or R^® and R^ together with the nitrogen to 
which they are attached fomn a 3 to 8 membered heterocyclic ring with the said nifrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyi. piperazinyl, homopiperazinyl, or 
morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents in- 
dependently selected from R^^ 
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Embodiment 68. A compound according to any one of the embodiments 1 to 67 wherein R^^ 
is selected from 

• Ci^llcyl, carboxy-Ci^-alkyl, or hydroxy-Ci^allcyl; or 

•phenyl, naphtyl, or phenyi-Ci^alkyl, wherein the aryl part is optionally substituted 
5 with one or more substituents independentiy selected from R^^; or 

• Cs-rcycloallcyl, or Cs^-cydoalkyi-Ci^-alicyl. 

Embodiment 69. A compound according to embodiment 68 wherein R^^ is selected from 

• methyl, ethyl, propyl, carboxy^ethyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydro)^-ethyl, hydroxy-propyl; or 

10 • phenyl, naphtyl, or phenyl-Ci^all<yi, wherein the aryl part is optionally substituted 

with one or more substituents independentiy selected from R^^ or 

• Ca^-cydoalkyl, or Ca-e-cycloalkyl-Ci^-alkyl. 

Embodiment 70. A compound according to embodiment 69 wherein R^ is selected from 

• methyl, etiiyl, carboxy-meUiyi, carboxy-etiiyl. carboxy-propyl,; or 

15 • phenyl, naphtyl, or phenyl-Ci^alkyl, wherein the aryl part is optionally substituted 

witti one or more substituents independentiy selected from R^. 
Embodiment 71. A compound according to any one of the embodiments 1 to 70 wherein R^ 
and are independentiy selected from hydrogen. Ci^-alkyl, Ca^-cycloalkyl, phenyl, naphtyl, 
or R^ and R^ togetiier witti the nitrogen to which ttiey are attached fonm a 3 to 8 membered 

20 heterocyclic ring witii Uie said nitrogen atom, flie heterocyclic ring optionally containing one 
or two furUier heteroatoms selected from nitrogen, oxygen and sulphur, tiie heterotydic ring 
is optionally substituted with one or more substituents independentiy selected from R^"^. 
Embodiment 72. A compound according to embodiment 71 wherein R^ and R^are inde- 
pendentiy selected from hydrogen, methyl, eUiyl, propyl, butyl, cyclopropyl, cydobutyl, 

25 cydopentyl, cydohexyl. cydoheptyl. phenyl, naphtyl, or R^ and R^ togetiier with tiie nitro- 
gen to which they are attached fonri a 3 to 8 membered heterocydic ring with ttie said nitro- 
gen atom, wherein tiie heterocydic ring is pyrrolidyl. piperidyl, piperazinyl. homopiperazinyl. 
or morpholinyl. tiie heterocydic ring is optionally substituted with one or more substituents 
independentiy seleded from R^'*. 

30 Embodiment 73. A compound according to any one of ttie embodiments 1 to 72 wherein R^^ 
is halogen, hydroxy, carboxy. -CF3. Ci^-alkyl. hydroxy-Ci^alkyl, carboxy-Ci^-alkyl, 
-C(0)-Ci^alkyl. .C(0)-0-Ci^-alkyl or-Ci^-alkyl-C(0)-0-Ci^-alkyl., 
Embodiment 74. A compound according to embodiment 73 wherein R^"* is cariDOxy, Ci^alkyl, 
carboxy-Ci^alkyl. -C(0)-Ci^-alkyl, -C(0>O-Ci.6-alkyl or -Ci^-alkyI-C(0)-0-Ci^alkyl, 
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Embodiment 75. A compound according to any one of the embodiments 1 to wiierein 
and are independently Ci^allcyl, halogen, hydroxy, carboxy, or -CF3. 
Embodiment 76. A compound according to embodiment 75 wherein R^ and R^ are inde- 
pendently methyl, ethyl, propyl, halogen, hydroxy, carboxy, or-CFa. 

5 Embodiment 77. A compound according to any one of the embodiments 1 to 76, which com- 
pound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (I) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment 78, A compound according to any one of the embodiments 1 to 77, which com- 
pound is an activator of glucoldnase, when tested In the Glucokinase Activation Assay (I) 
10 disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment 79. A compound according to any one of the embodiments 1 to 78, which com- 
pound, at a concentration of 30 [xM, is capable of providing an at least 1 .5, such as at least 
1.7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (1) disclosed herein at a glucose concentration of 2 mM. 

15 Embodiment 80, A compound according to any one of the embodiments 1 to 79, which com- 
pound, at a concentration of 30 pM, is capable of providing an at least 1 .5, such as at least 
1.7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation As- 
say (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment 81 . A compound according to any one of the embodiments 1 to 80, which at a 
20 concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for in- 
stance at least 2.0 fold activation of glucokinase In the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment 82. A compound according to any one of the embodiments 1 to 81 , which at a 
concentration of 5 pM is capable of providing an at least 1.5, such as at least 1 .7, for in- 
25 stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (I) dis- 
closed herein at a glucose concentration of from 10 to 15 mM. 



wo 2005/066145 PCT/DK2005/000002 

55 

Embodiment 83. A compound according to any one of the embodiments 1 to 82, wliich com- 
pound provides an increase in glucokinase activity, where the increase in glucoldnase activity 
provided by the compound increases with increasing concentrations of glucose. 

Embodiment 84. A compound according to embodiment 83. which provides an increase in 
glucolcinase activity in Glucolcinase Activation Assay (I) disclosed herein at a glucose con- 
centration of 15 mM, which increase is significantly higher than the increase in glucokinase 
activity provided by the compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

Embodiment 85. A compound according to any one of the embodiments 83 to 84. which at a 
compound concentration of 10 provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher than the increase in glucokinase activity provided by the com- 
pound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mM. 

Embodiment 86. A compound according to any one of the embodiments 83 to 85, which at a 
compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is at least 1 .1 fold higher, such as at least 1 .2 fold higher, for instance at least 1 .3 
fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 
fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for Instance 
at least 1 .9 fold higher, such as at least 2.0 fold higher than the increase in glucokinase activ- 
ity provided by the compound at a compound concentration of 10 pM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment Liver specificity 

87. A compound according to any one of the emt)odiments 1 to 86, which compound in- 
creases glucose utilization in the liver without inducing any increase in insulin secretion in 
response to glucose. 

Embodiment 88. A compound according to any one of the embodiments 1 to 86, which com- 
pound shows a significantly higher acHvity In isolated hepatocytes compared to the activity of 
the compound in lns-1 cells. 
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Embodiment 89. A compound according to any one of the embodiments 87 to 88, whidi 
compound shows a signiflcantiy higher activity in isolated hepatocytes measured as de- 
scribed in the Glucolcinase Activity Assay (II) compared to the activity of tiie compound in 
lns-1 ceils measured as described In the Glucoldnase Activity Assay (ill). 

5 Embodiment 90. A compound according to embodiment 89, which compound shows an ac- 
tivity in isolated hepatocytes measured as described in the Glucol<inase Activity Assay (II) 
which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 
1 .3 fold higher, such as at least 1 .4 fold higher, for instance 1 .5 fold higher, such as at least 
1,6 fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for in- 

1 0 stance at least 1 .9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher tiian the activity of the compound in lns-1 cells measured as described in ttie 
Glucokinase Activity Assay (III). 

Embodiment 91. A compound according to embodiment 89, which compound shows no ac- 
15 tivity in the lns-1 cells measured as described in the Glucokinase Activity Assay (III). 

Embodiment 92. A method of preventing hypogiycaemia comprising administration of a com- 
pound according to any one of the embodiments 1 to 91. 

Embodiment 93. The use of a compound according to any one of the embodiments 1 to 91 
for tiie preparation of a medicament for tiie prevention of hypogiycaemia. 

20 Embodiment 94. A compound according to any one of embodiments 1 to 91 , whidi is an 
agent useful for the treatment of an indication selected from tiie group consisting of h^er- 
glycemlai IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabetes, 
dyslipidemia, hypertension, and obesity. 

Embodiment 95. A compound according to any one of embodiments 1 to 94 for use as a me- 
25 dicament. 

Embodiment 96. A compound according to any one of embodiments 1 to 94 for treatment of 
hyperglycemia, for treatment of IGT, for treatment of Syndrome X. for treatment of type 2 
diabetes, for treatment of type 1 diabetes, for ti-eatment of dyslipidemia, for treatment of hy- 
periipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food in- 
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take, for appetite regulation, for regulating feeding behaviour, or for enhandng the secretion 
of enteroincretins, such as GLP-1. 

Embodiment 97. A phamiaceutical composition comprising, as an active ingredient, at least 
one compound according to any one of embodiments 1 to 96 together with one or more 
5 pharmaceutlcally acceptable earners or exciplents. 

Embodiment 98. A phanmaceuticai composition according to embodiment 97 in unit dosage 
fomi, comprising from about 0.05 mg to about 1000 mg, preferably from about 0.1 mg to 
about 500 mg and especially preferred from about 0.5 mg to about 200 mg of the compound 
according to any one of embodiments 1 to 96. 

10 Embodiment 99. Use of a compound according to any one of the embodiments 1 to 96 for 
Increasing the activity of glucoldnase. 

Embodiment 100. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the treatment of metabolic disorders, for blood glucose low- 
ering, for the treatment of hyperglycemia, for the treatment of IGT, for the treatment of Syn- 

15 drome X. for the treatment of impaired fasting glucose (IFG). for the treatment of type 2 dia- 
betes, for the treatment of type 1 diabetes, for delaying the progression of impaired glucose 
tolerance (IGT) to type 2 diabetes, for delaying the progression of non-Insulin requiring type 2 
diabetes to insulin requiring type 2 diabetes, for the treatment of dysHpldemia, for the treat- 
ment of hyperiipidemia, for the treatment of hypertension, for lowering of food intake, for ap- 

20 petite regulation, for the treatment of obesity, for regulating feeding behaviour, or for enhanc- 
ing the secretion of enteroincretins. 

Embodiment 1 01 . Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing the 
onset of diabetic complications. 

25 Embodiment 1 02. Use of a compound according to any one of embodiments 1 to 96 for the 
preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subjed, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular Initable bowel syndrome. 
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Embodiment 103. Use according to any one of the emt)odiments 100 to 102 in a regimen 
which comprises treatment with a further antidiabetic agent 

Embodiment 104. Use according to any one of the embodiments 100 to 103 in a regimen 
which comprises treatment with a further antihyperiipidemic agent. 

5 Embodiment 105. Use according to any one of embodiments 100 to 104 in a regimen which 
comprises treatment with a further antiobesity agent 

Embodiment 106. Use according to any one of embodiments 100 to 105 in a regimen which 
comprises treatment with a further antihypertensive agent 



Embodiment 107. Use of a compound according to any one of the embodiments 1 to 96 or a 
1 0 phamiaceutical composition according to embodiment 97 or embodiment 98 for the treat- 
ment of metabolic disorders, for blood glucose lowering, for the treatment of hyperglycemia, 
for treatment of IGT, for treatment of Syndrome X. for the treatment of impaired fasting glu- 
cose (IFG). for treatment of type 2 diabetes.for treatment of type 1 diabetes, for delaying the 
progression of impaired glucose tolerance (IGT) to type 2 diabetes, for delaying the progres- 
15 sion of non-insulin requiring type 2 diabetes to insulin requiring type 2 diabetes, for treatment 
of dyslipidemia, for treatment of hyperiipidemia, for treatment of hypertension, for the treat- 
ment or prophylaxis of obesity, for lowering of food intake, for appetite regulation, for regulat- 
ing feeding behaviour, or for enhancing the secretion of enteroincretins. 

Embodiment 108. Use of a compound according to any one of the embodiments 1 to 96 or a 
20 phannaceutical composition according to embodiment 97 or embodiment 98 for the adjuvant 
treatment of type 1 diabetes for preventing the onset of diabetic complications. 



Embodiment 1 09. Use of a compound according to any one of the embodiments 1 to 96 or a 
pharmaceutical composition according to embodiment 97 or embodiment 98 for increasing 
the number and/or the size of beta cells in a mammalian subject, for treatment of beta cell 
25 degeneration, in particular apoptosis of beta cells, or for treatment of functional dyspepsia, in 
particular irritable bowel syndrome. 



Embodiment A1 . In another aspect the invention provides a compound of general formula (I) 
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wherein is Ca^-cycloalkyl, C^-cycloalkenyl, Cs^-heterocyclyl, Ca^-heterocycloalkenyl, 
fused aryl-Cs-B-cycloalkyl, or fused heteroaryl-Ca^-cycloalkyl, each of which is optionally sub- 
5 stituted with one or more substituents R^. R"*, R^ and R^ 

R^ is Ca^-cycloalkyl, Ca^-cydoalkenyl, Ca^-heterocyclyl, Cs^-heterocycloalkenyl, fused aryl- 
Ca^-cycloalkyl or fused heteroaryl-Cs^-cycloalkyl, each of which Is optionally substituted with 
one or more substituents R^, R^^and R^^ and 



10 R^, R"*, R^. R®. R^°. R^^and R^ are independently selected from the group consisting of 

• halogen, nitro, cyano, hydroxy, oxo, carboxy. -CF3; or 

• .NR^°R'^ or 

• Ci^-alkyl, Ca^-alkenyl, C2^alkynyl, C^-cycloalkyl, Ca^-cycloalkyl-Ci^-alkyl, aryl, aryl- 
Ci^-alkyl, heteroaryl-Ci^-alkyl, Ci^-alkoxy, Ca^-cycloalkyl-Ci^alkoxy, aryl-d^- 

15 alkoxy, heteroaryl, heteroaryl-Ci^-alkoxy, aryloxy, heteroaryloxy, Ci^alkylthio. aryl- 

thio, heteroarylthio. Ga^-cycloalkylthio, aryl-Ci^alkylthio, heteroaryi-Ci^-alkylthio. Ci. 
6-alkylsulfenyl. Cs^cloalkyl-Ci-e-alkylthio, Ci^-aIkyl-C{0)-0-Ci^alkyl, Ci^-alkoxy- 
Ci^-alkyl, Ci^-alkylthio-Ci^lkyl, carboj^-Ci^lkyloxy, amlno-Ci^alkyl, Ci^ 
alkylamlno-Ci^alkyl, dKCi^alkyl)amlno-Ci^alkyl, Ci^-alkylsulfamoyl, di(Ci^ 

20 alkyl)sulfamoyl, Ci-e-alkylsulfinamoyI or di{Ci^lkyI)sulfinamoyl each of which is op- 

tionally substituted with one or more substituents independently selected from R^^; or 

• -C(0)-R^, -S(0)2-R^, -C(0)-NR^^R^\ -S(0)2-NR^^R^^ -Ci-6-alkyl-C(0)-NR^^R^^ or 

• two substituents selected from R^, R*. R^ and R® or R^, R^and R^ attached to 
the same or adjacent atoms together fonn a radical -0-(CH2)i^-0-; 

25 

R^° and R" independently represent hydrogen, Ci^alkyl, -C(0)-Ci-6-alkyl, -C(0)-0-Ci^-alkyl, 
carboxy-Ci^-alkyi, -C(0)-Ci^alkyl-C(OpH, -S(0)2-Ci-e-aIkyl. or aryl; 

R^ is Ci^-alkyl, Ci^lkoxy, C2^alkenyl, C2-6-alkynyl. C^ydoalkyl, Cs^-cydoalkyl-Ci^ 
30 alkyl. CM-cydoalkyl-Cs-e-alkenyl, aryl, aryl-Ci^-alkyl, aryloxy-Ci^lkyl, aryl-C2^-alkenyl, het- 
eroaryl, Ca^-heterocydyl, heteroaryl-Ci^-alkyl, Ca^heterocydyl-Ci^-alkyl, heteroaryloxy-Ci^- : 
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alkyi, carboxy-Ci^-alkyl, carboxy-Ca-e-alkenyl, Ci^-alkoxy-Ci^-alkyl. Ci^alkoxy-Ca-e-alkenyl. 
Ci^-alkylthio-Ci4ralkyl. R^°HN-Ci^-alkyI, R^^R^'-N-Ci^-alkyl. R^°R^^-N-C2^-alkenyl, R^^R^^-N- . 
S(0)rCi^-alkyl, R^W^-N-C(0)-Ci^alkyl. Ci^alkyl-C(0)-NH-Ci^-alkyl, aryl-C(0)-NH.Ci^. 
alkyl, heteroaryl-C(0)-NH-Ci^-alkyl. C34rcycIoalkyl-C(0)-NH-Ci^alkyl, Ci^-alkyl-S(0)rNH- 
5 Ci^-alkyl, aryl-S(0)2-NH-Ci^-alkyl. heteroaryl-S(0)2-NH-Ci^alkyl, or C3^-cycloalkyl-S(0)2- 
NH*Ci^-alkyl, each of which is optionally substituted with one or more substituents inde- 
pendently selected from R^^; 

' R^2 IS halogen, cyano, hydroxy. -C(0)-0-Ci^-alkyl, carboxy. -CF3, Ci^-aikyl, Ci^-alkoxy. - 
10 NR'^R^\ -S(0)2CH3, or -S(0)2NH2; 

R^^ and R^^ are independently selected from the group consisting of hydrogen, Ci^alkyl, hy- 
droxy-Ci^-alkyl, carboxy-Ci^alkyl, aryl, or heteroaryl, each of which is optionally substituted 
with one or more substituents independently selected from R^^; or R^^and R^"^ together with 
15 the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur; 

R^^ is halogen, cyano, hydroxy, carboxy, -CF3. Ci^-alkyl. -S(0)2CH3, or-S{0)2NH2; 

20 A is heteroaryl which is optionally substituted with one or more substituents independently 
selected from R^, R® and R®; 

R^, R^and R^ are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 ,-SCN; or 

25 • Ci^lkyl. C2^lkenyl, C2^-alkynyl, Ci^alkoxy, Ci^alkylthlo, Cz^-alkenylthlo, 
alkylamino, Ci^-alkylsulfenyl, -C(0)-0-Ci^-alkyl, fonmyl, -C(0)-Ci^alkyl, 
-C,^alkyl-C(0)-0-Ci^alkyl, -Ci^lkyl-O-C(0)-Ci^lkyl. -NH-C(0).Ci^-alkyl, 
-Ci^lkoxy-Ci^-alkyl, -Ci^alkyl-S-Ci^-aIkyl, carboxy-Ci^-alkyl, or hydroxy-Ci^-alkyl, 
each of which is optionally substituted with one or more substituents Independently 

30 selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^lkyl, heteroaryl-Ci^-alkyl, ar^-Ci-e-alkoxy, heteroaryl-Ci^ 
alkoxy, aryl-Ci^-alkylthio, heteroaryl-Ci-e-alkylthio, heteroaryl-thio-Ci^-alkyl, het- 
eroaryl-oxy-Ci^-alkyl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryl-Ci^- 
alkylamino, -C(0)-aryl, or -C(OHieteroraryl, each of which is optionally substituted 
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on the aryl or heteroaryl part with one or moiB substituents independently selected 
from R''^: or 

• Ca^-cycloalkyl, Cs-a-cycloalkenyl, Ca^-cycloalkylthio, Ca-B-cycIoalkyl-Ci-e-alkyl. C3.8- 
cycloalkenyl-Ci^-alkyl. Ca^-cycIoalkyl-Ci^-alkoxy, Cs^-cycloalkyl-Ci^-alkylthio, each 

5 of which is optionally substituted on the cycloalkyi part with one or more substituents 

independently selected from R^^; or 

• Ca-B-heterocyclyl, Cs^-heterocyclyi-Ci^-alkyl. C3^-heterocyclyl-Ci^-alkylthio, Ca^- 
heterocyclylthio, Cs^-heterocyclyl-amino-Ci-e-alkyl, or -C(0)-C3^-heterocyclyl, each 
of which is optionally substituted with one or more substituents independently se- 

10 lected from R^^ or 

• ^NR^'R^. -Ci^-alkyl-NR^^R^. -C2^-alkenyl-NR^^R2«, -Ci^alkyl-S-R^\ -Ci^-alkyl- 
S{OyR^\ -Ci^-alkyl-S(0)2-R'\ -S(0)2-R''* or-S(0)2-NR^«R2^ wherein each alkyl part 
may be substituted with one or more substituents independentiy selected from R^; or 

• -C(0)NR22r23, -Ci^-aIkyl-C(0)NR22R23 ^Ci^-alkyl-NH-NR^R^^ 

1 5 -C1^alkyl-NH-C(0^C1^alkyl-NR^R2^ each optionally substituted with one or more 

substituents independentiy selected from R^; or 

two of R^, R° and R® can be taken togetiier to fomi a C2^-alkylene bridge; the C2.5-alkylene 
bridge Is optionally substituted witii one or more substituents independently selected from 
20 R^^ 

R^^, R^^, and R^®are independently Ci^alkyl, halogen, niti-o, cyano, hydroxy, carboxy. 0x0. 
-CF3, carboxy-Ci^-alkyl, hydroxy-Ci^lkyl, -Ci^alkyl-C(0)-0-Ci^alkyl, 
-Ci^alkyl-C(0)-NR^^R^, -C(0>O.Ci^-alky[, -C(0)-Ci^-a[kyl-C(0)-Ci^lkyI, -NR^^R^. 
25 -NHS(0)2Ci^alkyl. -C(0)NR'^R^, -S(0)2Ci^Ikyl. or -S(0)2NR^'R^; 

R^^and R^ independentiy represent hydrogen, Ci^-alkyl, hydroxy-Ci^lkyl, carboxy-Ci^- 
alkyl, aryl, heteroaryl, Cs^-heterocyclyl, aryl-Ci^-alkyl, CM-heterocyclyl-C,^-alkyl, 
-C(0)-0-Ci^-alkyl, -Ci^lkyl-C(0K)-Ci4ralkyI, -Ci^alkyl-NR^^R^a, or -S(0)2-Ci4ralkyl, each 
30 of which is optionally substituted with one or more substituents independentiy selected from 
R^, or R^® and R^ togetfier with the nitrogen to which tiiey are attached form a 3 to 8 mem- 
bered heterocyclic ring witii tiie said nitrogen atom, the heterocyclic ring optionally containing 
one or two furtiier heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independentiy selected from R^; 

35 
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R^^ is selected from 

• Ci^alkyl, Ca-e-alkenyl , carboxy-Ci^-alkyl, Ci^lkylamino-Ci^-alkyl or hydroxy-Ci^- 
alkyl. -Ci^-alkyl-NR^R2^; or 

• aryl, heteroaryl, aryl-Ci^-alkyl, or heteroaryl-Ci^-alkyl, wherein the aryl or heteroaryl 
5 part is optionally substituted with one or more sut>stituents independently selected 

from R^; or 

• Ca^cloalkyl, Ca«-cycloalkenylp Cs^-cycloalkyl-Ci^-alkyl, Cs^cydoalkenyl-Ci^-alkyl; 

R^ and R^are Independently selected from hydrogen, Ci^-alkyl, carboxy-Ci^-alkyl, 
10 -Ci^-alkyl-C(0)-0-Ci^-alkyl. -C(0)-OCi-6-alkyl, -Ci^"alkyl-S(0)2-Ci4j-alkyl. Cw-cycloalkyl, 
aryl, or heteroaryl; or R^ and R^ together with the nitrogen to which they are attached fomi 
a 3 to 8 membered heterocyciic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 
15 selected from R^"^; 

R^"* Is halogen, nitro, cyano. hydroxy, carboxy, oxo, -CF3, Ci^-alkyl, hydroxy-Ci-e-alkyI, car- 
boxy-Ci^-alkyl. -C(0)-Ci^-alkyI, -C(0)-C3^-cycloa!kyl, -C(0)-aryl, -G(0)-heteroaryl, -C(0)- 
Ca^-heterocyclyl -C{0>O-Ci^-alkyl, -Ci^-alkyI-C(0)-OCi^-alkyl, aryl, heteroaryl, aryl-Ci^ 
20 alkyi, heteroaryl-Ci^-alkyl, Ca^-cycloalkyl, Ca^-heterocyclyl, C^^-cycloalkyl-Ci^-alkyl, €3^- 
heterocyciyl-Ci^-alkyl, -Ci.6-alkyl-C(0)-C3^-heterocyclyl. -C(0)-0-Ci^alkyl'-aryl, 
-NH-S(0)2R^, or -S(0)2R^, wherein each cyclic moiety is optionally substituted with one or 
more substituents independently selected from R^; 

25 R^® and R^ are independently Ci^-alkyl, halogen, nifro, cyano, hydroxy, -C(0)-0-Ci^«alkyl. 
cariDoxy, -Ci^-alkyI-C(0)-OCi^-alkyI, cariDoxy-Ci^-alkyl. -CF3, 'S(0)2CH3, or -S(0)2NH2; 

R^ is Ci^alkyl, carboxy-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^-alkyl, Cs^-cycloalkyl, aryl, aryl- 
Ci-6-alkyl, heteroaryl optfonally substituted with Ci^-alkyl, -NH2, or -N(CH3)2; 

30 

R^ is halogen, nitro, Qrano, hydroxy, carboxy, 0x0, -CF3. Ci^alkyl, or Ci^-alkoxy; 



as well as any saK hereof with a phannaceutically acceptable acid or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric fomis. 
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Embodiment A2. A compound according to embodiment A1 wherein is Ca-s-cydoalkyl, C3- 
s-cydoaikenyl, indanyl, tetraliydrofuryl, tetrahydrotliiofuryl, tetrahydrothienyl, tetrahydro- 
pyranyl, tetrahydrothlopyranyl, 1,4-dioxanyl, 1,3-dio)Qnyl, piperidyl, pynrolidinyl, morptiolinyl, 
or piperazinyl, each of which is optionaliy substituted with one or more substituents R^, R^ R^ 
5 and R^ 

Embodiment A3. A compound according to any one of the embodiments A1 to A2 wherein R^ 
is cyclopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cydohexenyl, cycloheptyi, cycloheptenyl, 
cyclooctyl, bicyclo[3.2.1]octyl, bicyclo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, 
indanyl, tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl. tetrahydropyranyl, tetrahy- 

10 drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyl, piperidyl. pyrrolidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R^, R"^, R® and R^. 
Embodiment A4. A compound according to embodiment A3 wherein R'' is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cydohexenyl, cydoheptyl, bicydo[3.2.1]octyl, bicy- 
do[2.2.1]heptyl, adamantyl, indanyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tet- 

15 rahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperaanyl, each of which is op- 
tionally substituted with one or more substituents R®, R"*, R^and R^. 
Embodiment A5. A compound according to embodiment A4 wherein R*" is cyclopentyl, cyclo- 
hexyl, cydohexenyl, cycloheptyi, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl. tet- 
rahydropyranyl, tetrahydrothlopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl. each 

20 of which is optionally substituted with one or more substituents R^, R"*, R® and R®. 

Embodiment A6. A compound according to embodiment A5 wherein R^ is selected from 




Embodiment A7. A compound according to embodiment A6 wherein R^ is selected from 
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Embodiment A8. A compound according to embodiment A7 wherein is selected from 




Embodiment A9. A compound according to emtK>diment A8 wherein is selected from 




Embodiment A1 0. A compound according to embodiment A9 wherein R^ is selected from 




Embodiment A1 1 . A compound according to embodiment A1 0 wherein R^ is 




1 0 Embodiment A1 2. A compound according to embodiment A1 0 wherein R^ Is 




Embodiment A1 3. A compound according to embodiment A10 wherein R^ is 
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■ 

Embodiment A14. A compound according to any one of tiie embodiments A1 to A1 3 wlierein: 
is Ca^-cydoalkyl, Cs^-cydoallcenyl, tetrahydrofuryl, tetrahydrotlilofuryl, tetrahydrothlenyl, J 
tetrahydropyranyl, tetraliydrothiopyranyl, 1 ,4-dioxanyl, 1 ,3-dioxanyl, piperidyl, pynrolldinyl, 
morpholinyt, or piperazinyl, eacli of wliich is optionally substituted with one or more substitu- : 

5 entsR^,R'\R''andR^. 

Embodiment A1 5. A compound according to embodiment A14 wherein R^ is cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cycloheptenyl, cyclooctyl, bicy- 
clo[3.2.1]octyl, bicycloI2.2.1]heptyl. norpinyl. norbonyl, norcaryl, adamantyl, tetrahydrofuryl, 
tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl. 1,4-dioxanyl, . ■ 

10 1 ,3Klioxanyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is optionally 
substituted with one or more substituents R^°. R^\ R^and R^. 
Embodiment A16. A compound according to embodiment A1 5 wherein R^ is cyclopropyl, 
cyclobutyl. cyclopentyl, cyclohexyl, cyclohexenyl, bicyclo[3.2.1]octyl. bicydo[2.2.1]heptyl, 
adamantyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 

15 piperidyl, pynrolldinyl, morpholinyl, or piperazinyl, each of which is optionally substituted with 
one or more substituents R^, R^and R^. 

Embodiment A17. A compound according to embodiment A16 wherein R^ is cyclopentyl, 
cydohexyl, cydohexenyl, bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydro- • 
pyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of 
20 which is optionally substituted with one or more substituents R^. R^and R^. 

Embodiment A18. A compound according to embodiment A17 wherein R^ is selected from 




Embodiment A19. A compound according to embodiment A18 wherein R^ is selected from 
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Embodiment A20. A compound according to embodiment A19 wherein is selected from 




Embodiment A21 . A compound according to embodiment A20 wherein is selected from 
Embodiment A22. A compound according to embodiment A21 wherein is selected from 
Embodiment A23. A compound according to embodiment A22 wherein R^ is 




1 0 Embodiment A24. A compound according to embodiment A22 wherein R^ Is 



Embodiment A25. A compound according to embodiment A22 wherein R^ is 
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Embodiment A26. A compound according to any one of ttie embodiments A1 to A25 wherein 

and are both c^clohexyl. 
Embodiment A27. A compound according to any one of the embodiments A1 to A25 wherein 



and R^ is cydohexyl. 

Embodiment A28. A compound according to any one of the embodiments A1 to A27 wherein 
R^ R^ R^, R®, R^, R^and R^ are independently selected from the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CF3; or 

• -NR^°R^^or 

• Ci^lkyl. C2-6-alkenyl, Ca^i-cycloallcyl, Ca«-cycloalkyi-Ci^-alkyl, aryl, aryl-Ci-e-allcyl. 
Ci^il<oxy, Ca^cloalkyl-Ci^-alkoxy, aryl-Ci^alkoxy, Ci^alkylthio, arylthio, 
-C(0)-0-Ci^alkyl, or Ci^alkyl-C(0)-0-Ci^-alkyi, each of which is optionally substi- 
tuted with one or more substituents Independently selected from R'*^ or 

• .C(0)-R^, -S{0)rR^, -C{0)-NR'^R'*, -S{0)2-NR'^R'^ -Ci.6-alkyl-C(0)-NR'^R'''; or 
two substituents selected from R^ R^ R^and R® or R^, R^^and R^ attached to the 
same or adjacent atoms together fonn a radical -0-(CH2)i^-0-. 

Embodiment A29. A compound according to embodiment A28 wherein R^ R\ R^ R^ R^, 
R^and R^ are independently selected from the group consisting of 

• halogen, 0x0, -CF3; or 

• -NR^°R^^;or 

• Ci^lkyl, Ca^-cycloalkyl, Ci^-alkoxy, Ci^-alkylthio. aryl. aryl-Ci^-aIkyl, arylthio. 
-C(0)-0-Ci^-alkyl, or Ci^-alkyl-C(0)-0-Ci^-a|kyI. each of which is optionally sub- 
stituted with one or more substituents independently selected from R"*^; or 

• -C(0)-R^^ -S(0)2-NR^^R^^ or -S(0)rR^; or 

two substituents selected from R^ R"*, R^and R® or R^°, R^and R^ attached to the 
same or adjacent atoms together fonn a radical 0-(CH2)i^-0-, 
Embodiment A30. A compound according to embodiment A29 wherein R^ R\ R^, R^ R^, 
R^\ R^and R^^ are independently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl. butyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopen- 




tyl, cydohexyl. phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy. 
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phenyKhio, -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^, or 

• -C(0)-R^, -S(0)2-NR'^R'^ or -S(0)rR^^; or 

two substituents selected from R^ R^ R^and R® or R^. R®\ R^and R^ attached to the 
5 same or adjacent atoms together form a radical -0-{CH2)i^-. 

Embodiment A31 . A compound according to embodiment A30 wherein R®, R^. R^ R®, R^. 
R^\ R^^and R^ are independently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, fert-butyl, cyclopropyl, cyclobutyl, cyclopen- 
10 tyl, (yclohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propoxy, 

phenylthlo. -C(0)-0-CH3, or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^; or 

• -C(0)-R^, -S(0)2-NR^^R^'* or .S(0)2-R^^ 

Embodiment A32. A compound according to embodiment A31 wherein R^, R^, R®, R^ R^, 
15 R^\ R^and R^ are independently selected from the group consisting of F, CI, -CF3. methyl, 
ethyl, propyl, isopropyl, butyl, ferf-butyl, methoxy, ethoxy, propoxy, -C(0)-R^^, -S(0)r 
NR^'R'^ or-S(0)2-R^l 

Embodiment ASS. A compound according to embodiment A29 wherein R^, R^, R^, R®, R^°, 
R^\ R^^and R^ are independently selected from Ci^-alicyl, Ci^-all^oxy, -S(0)rR^ or 
20 -C(0)-R2^ 

Embodiment A34. A compound according to any one of the embodiments A1 to ASS wherein 
R^^ and R^^ independently represent hydrogen, methyl, ethyl, propyl, -C{0)-CH3, 
-C{0)-CH2CH3, -CH2C(0)0H, -CH2CH2C(0)OH, -C(0)-CH^.C(0)OH, 
-C(0)-CH2CHrC(0)0H. -S(0)2CH3, or phenyl. 
25 Embodiment AS5. A compound according to embodiment A34 wherein R^° and R^^ inde- 
pendently represent hydrogen, methyl, ethyl, ~C{0)-CH3, -CH2C(0)0H, -C(0)-CH2-C(0)0H, 
-S(0)2CH3, or phenyl. 

Embodiment AS6. A compound according to embodiment ASS wherein R^° and R" inde- 
pendently represent hydrogen, methyl, ethyl, or phenyl. 

30 Embodiment AS7. A compound according to any one of the embodiments A1 to AS6 wherein 
R^ is Ci-6-alkyl, Ci^-alkoxy, C2^-alkenyl, C2.6-alkynyl, Cs^-cycloalkyl, Cs^-cycloalkyl-Ci^- 
alkyl, aryl, aryl-Ci^-alkyl, aryl-C2^-alkenyl, heteroaryl, heteroaryl-Ci^alkyl, carboxy-Ci-e-alkyI, 
Ci^-alkoxy-Ci^-alkyl, Ci^-alkyithio-Ci^-alkyl, R^^HN-Ci^alkyl, R^°R^^N-Ci^-alkyl, R^°R^^N- 
S(0)2-Ci.6-alkyl. or R^^R"N-C(0)-Ci^alkyl. each of which is optionally substituted with one 

35 or more substituents independently selected from R^^. 
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Embodiment A38. A compound according to embodiment A37 wherein is Ci^llcyl, 
allcoxy. CaJs-cydoalkyl, C«-cycloallcyl-Ci^llcyl, aryl-Ca^llcenyl. aryl, heteroaryl, lieteroaryl- 
Ci-6-aIkyl, carboxy-Ci^allcyl, carboxy-Ci^llcyl. Ci^-aIkoxy-Ci^H«yl. R^**HN-Ci^allcyl, 
R^W^N-C^s-alkyl, R'°R"N-S(0)2-Ci4ralkyl, or R^°R^^N^(0)-Ci4j-alkyl. each of which is op- 
tionally substituted with one or more substituents independently selected from R^l 
Embodiment A39, A compound according to embodiment A38 wherein R^ is Ci^lkyl, 
allcoxy, Ca^-cydoalkyl, Ca^-cydoaikyl-Ci^-alkyl, aryl. heteroaryl-Ci^-alkyl. aryl-Ci^alkyl. Ci. 
6-alkoxy-Ci^-allcyl, carboxy-Ci^lkyl, or heteroaryl, each of which is optionally substituted 
with one or more substituents Independently selected from R^^. 

Embodiment A40. A compound according to embodiment A39 wherein R^ is meth^. ethyl, 
propyl, n-butyl. isobutyl, 1,1,1-trifluoroethyl, cyclopropyl, cyclopentyl, cyclopropylmethyl, 
phenyl, pyridyl, thiophene, imidazole, or thiazole. each of which is optionally substituted vwth 
one or more substituents independently selected from R^^. 

Embodiment A41 . A compound according to embodiment A40 wherein R^^ is methyl, ethyl, 
propyl, n-butyl. isobutyl, 1,1,1-trifluoroethyl, cydopropyl, cyclopentyl. cyclopropylmettiyl, 
phenyl, or pyridyl, thiophene, imidazole, or thiazole. 

Embodiment A42. A compound according to any one of the embodiments A1 to A41 wherein 
R^^ is halogen, cyano, hydroxy, carboxy, -CF3, or Ci^-alkyl. 

Embodiment A43. A compound according to embodiment A42 wherein R^^ is halogen, cyano, 
hydroxy, carboxy. -CF3, methoxy, methyl, ethyl or propyl. 

Embodiment A44. A compound according to embodiment A43 wherein R^^ is halogen, car- 
boxy, methyl, ethyl or propyl. 

Embodiment A45. A compound according to any one of the embodiments A1 to A44 wherein 
p}^ and R^^ are independently selected from the group consisting of hydrogen, Ci^-alkyl, hy- 
droxy-Ci^-alkyl, carboxy-Ci^a-^lkyl, phenyl, or naphtyl, each of which is optionally substituted 
with one or more substituents Independently selected from R^^ or R^^and R^^ together with 
the nitrogen to which tiiey are attached torn a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocydic ring optionally containing one or two further heteroatoms 
selected from nitrogen, oxygen and sulphur. 

Embodiment A46. A compound according to embodiment A45 wherein R^^ and R^* are inde- 
pendently selected flrom the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy- 
methyl, hydroxy-ethyl, carboxy-methyl, carboxy-ethyl, phenyl, or naphtyl, each of which is 
optionally substituted with one or more substituents independently selected from R^^; or R^^ 
and R^^ together with the nitrogen to whid) they are attached form a 3 to 8 membered het- 
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erocydic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or 
two further heteroatoms selected from nitrogen, oxygen and sulphur. 



pendently selected from the group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, 
5 each of which is optionally substituted with one or more substituents independently selected 
from R^l 

Embodiment A48. A compound according to any one of the embodiments A1 to A46 wherein 

R^^ is halogen, cyano, hydroxy, carboxy, -CF3, methyl, ethyl, or propyl. 

Embodiment A49, A compound according to embodiment A48 wherein R^^ is halogen, hy- 

10 droxy, carboxy, -CF3, methyl, or ethyl. 

Embodiment A50. A compound according to any one of the embodiments A1 to A49 wherein 
A is thiazolyl, thiadiazolyl. pyrazinyl, pyridyl. benzothiazolyl, 5.6-dihydro-4H- 
cyclopentathiazolyl, 4.5.6,7-tetrahydro-benzothiazolo-pyridyl, 6,7-dihydro-pyranothiazolyl. or 
4,5,6,7-tetrahydrobenzothiazolyl optionally substituted with one or nrK>re substituents inde- 

15 pendently selected from R^, R° and R°. 

Embodiment A51. A compound according to embodiment A50 wherein A Is 



Embodiment A52. A compound according to embodiment A50 wherein A is thiazolyl or 
thiadiazolyl optionally substituted with one or more substituents independently selected from 
20 R^ R** and R\ 

Embodiment ASS. A compound according to embodiment A52 wherein A is thiazolyl, 1,2,4- 
thiadiazolyl, or 1,3,4-thiadiazoIyl, optionally substituted with one or more substituents inde- 
pendenfly selected from R^ R® and R®. 

Embodiment A54. A compound according to embodiment A53 wherein A is 



Embodiment A47. A compound according to embodiment A46 wherein R^^ and R^'* 



are inde- 




25 




Embodiment ASS. A compound according to emt)odiment wherein A is 
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Embodiment A56. A compound according to embodiment A55 wherein A is 

Embodiment A57. A compound according to any one of the embodiments A1 to A56 wherein 
and R^ are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 rSCN; or 

• Ci^-ali<yl, Cz^alkenyl. Ci^-alkoxy, Ci^alkylthio, Ci^-allcylamino, Ci^-alkylsulfenyl, 
.C(0)-0-Ci^-aIkyl. -C(0)-Ci^-alkyl, -Ci^alkyl-C(0)-0-Ci^alkyl. 
-Ci^alkyl-0-C(0)-Ci^-alkyl. -NH-C(0)-Ci^-alkyl, -Ci^-alkoxy-Ci^-alkyl, 
-Ci^-alkyl-S-Ci^-alkyl, Ca^-cycloalkyl-Ci^alkyl, Cs^-cycloalkyi-Ci^-alkoxy, 63^- 
cydoalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 
stituents independently selected from R''^; or 

• aryl, heteroaryl. aryl-Ci^-alkyl. heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy. heteroaryl-Ci^- 
alkoxy. heteroaryl-thio-Ci^alkyl, aryloxy, heteroaryloxy. heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 
independently selected from R^^; or 

• Ca^-cycloalkyl, Cs^-cycloalkenyl, CM-cycloalkyl-Ci^alkyl, Ca^-cycloalkenyl-Ci^-alkyl. 
each of vWiich is optionally substituted on the cycloalkyi part with one or more sub- 
stituents Independently selected from R^®; or 

• Ca^-heterocyclyl, Cs^-heterocyclyl-Ci^alkyl, Ca^-heterocyclylthio, or -C(0)-C3^- 
heterocydyl, each of which is optionally substituted with one or more substituents in- 
dependently selected from R^^ or 

• -NR^'R^. -Ci^alkyl-NR^'R^. -Ci^alkyl-S.R2\ -Ci^lkyl-S(0)-R2\ -Ci^-alkyl-S(0)z- 

-S(0)rR^^ or^(Ofe-NR^^R^, wherein each alkyi part may be substituted with 
one or more substituents Independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^, R^ and R® can be taken together to fornn a Ca^lkylene bridge. 
Embodiment A58. A compound according to embodiment A57 wherein R^, R® and R® are in- 
dependently selected from 

• halogen, carboxy, cyano, or -CF3; or 

• Ci-6-alkyl, C2^-alkenyl, Ci^-alkoxy, Ci^alkylthio. -C(0)-0-Ci^-alkyl. -C(0)-Ci^lky'. 
-Ci^-alkyl-C(0)-0-Ci^-alkyl. -Ci^aikyl-0-C(0)-Ci^-alkyl, -Ci-6-alkoxy-Ci^alkyl. 
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cydoalkyl-Ci^lkyl, each of which is optionally substituted with one or more substitu- 
ents independently selected from R^^\ or 

• aryl, heteroaryl, aryl-Ci^-alkyl, heteroaryl-Ci^alicyl, each of which is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 
lected firom R^^; or 

• Ca^-cycloalicyl, Cs^-cyctoalkyl-Ci^alkyl, each of which is optionally substituted on the 
cydoalkyl part with one or more substituents independently selected from R^^; or 

• Ca^eterocydyi, Ca^heterocydyi-Ci^allcyl, or -C(0)-C3^heterocydyl, each of which 
is optionally substituted with one or more substituents independently selected from 
R'^ or 

• -4SIR^^R^, -Ci^allcyl-NR'^R^, -S(0)rR^ or -S(0)rNR^®R2**, wherein each allcyl part 
may be substituted with one or more substituents independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^, R* and R® can be taken together to fonri a Ca^alkylene bridge. 
Embodiment A59. A compound according to embodiment A58 wherein R^, R® and R^ are in- 
dependently selected from 

• halogen, carboxy or -CF3; or 

• Ci-6-alkyl, Ci^-alkpxy, Ci^-alkylthio. -Ci^alkyl-C{0)-0-Ci^-alkyl. 
-Ci-6-alkyl-0-C(0)-Ci^-alkyl or-C(0)-0-Ci^-alkyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^®; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl. and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R^^; or 

• cyclopropyl. cydobutyl, cydopentyl, or cyclohexyl, each of which is optionally substi- 
tuted on the cydoalkyl part with one or more substituents independently selected 
from R^®; or 

• pyrrolidinyl, piperidyi, piperazinyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^®; or 

• -C(0)NR^R2^, -S(0)2-R^ or -S(0)2-NR^^R^; or 

two of R^, R® and R^ can be taken together to fomn a Cz^alkylene bridge. 
Embodiment A60. A compound according to embodiment A59 wherein R^, R^ and R® are in- 
dependently selected from halogen, carboxy. -CF3, -S-CH3. -S-CH2CH3. -S-CH2CH2CH3, 
methyl, ethyl, propyl, isopropyl. butyl, ferf-butyl, methoxy, ethoxy, -CH2-C(0)-0-CH3, 
-CH2-C(0)-0-CH2CH3, -CH2CHrC(0)-0-CH3. -CH2CH2-C(0)-0-CH2CH3. -CH2-0-C(0)-CH3, 
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-CHrO-C(0)-CH2CH3, -CHzCHz-O-CPHJHa, -CHaCHrO-CCOKHaCHs. -C(0)-0-CH3, 
-C(0)-0-CH2CH3, each of which is optonaily substituted with one or more substituents inde- 
pendently selected from R^^ or heteroarylthio, wherein heteroaryl is pyrldyl or imidazolyl, 
each optionaiiy substituted on the heteroaryl part with one or more substituents independ- 
5 ently selected from R", or pynolldlnyl, piperidyl, piperazlnyl, or morpholinyl, eadi of which is 
optionally substituted with one or more substituents Independently selected from R", or - 
S(0)2-R^. 

Embodiment A61 . A compound according to embodiment A60 wherein R'. R^ and R® are in- 
dependently selected from CI, F, Br. -CF3. -S-CH3. -S-CH2CH3, -S-CH2CH2CH3, methyl, ethyl, 
1 0 methoxy, ethoxy, -CHr C(0)-0-CH2CH3. -C(0)-0-CH3. or -C(0)-0-CH2CH3, each of which is 
qstionally substituted with one or more substituents independently selected from R^®; or het- 
eroarylthio, wherein heteroaryl is pyridyi or imidazolyl, each optionally substituted on the het- 
eroaryl part with one or more substituents Independently selected from R", or pyrrolidinyi, 
piperidyl, piperazinyi, or morpholinyl, each of which is optionally substituted wiUn one or more 

1 5 substituents independentiy selected from R". 

Embodiment A62. A compound according to any one of tiie embodiments A1 to A61 wherein 
R^°, R^^. and R"are independently Ci^all<yl, halogen, hydroxy, 0x0, carboxy. -CF3. carboxy- 
Ci^alkyl. hydroxy-Ci^-a!kyl. -Ci^alkyl-C(0)-0-CM-alkyl. -C{0)-0-C,^-alkyl. -NR'^R^, - 
C(0)NR"R* or -S(0)2-Ci^-all<yl. 

20 Embodiment A63. A compound according to embodiment A62 wherein R^®, R", and R" are 
independently methyl, etiiyl, propyl, halogen, hydroxy, 0x0. carboxy, -CF3, carboxy-metiiyl, 
carboxy-ethyl, carboxy-propyl, hydroxy-metiiyl. hydroxy-ethyl. hydroxy-propyl, 
-CHrC(0)-0-CH3, -CHrC(0)-0-CH2CH3, -CH2CH2-C(0)-0-CH3, -CHzCHj-CCOVO-CHzCHa, 
-C(0)-0-CH3, -C(0)-0-CH2CH3, -C(0)-0-CH2CH2CH3, or-S(0)2CH3. 

25 Embodiment A64. A compound according to embodiment A63 wherein R^, R", and R" are 
Independentiy methyl, ethyl, propyl, halogen. 0x0. carboxy, caitoxy-methyl, carboxy-ethyl, 
carboxy-propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3, 
-CH2-C(0)-0-CH2CH3. -CH2CHrC(0)-0-CH3, -CHaCHrCCOH^-CHaCHa, -C(0)-0-CH3, 
-C(0)-0-CH2CH3, -C(0)-0-CH2CH2CH3, or-S(0)2CH3. 

30 Embodiment A65. A compound according to embodiment A62 wherein R^*, R^^ and R^' are 
Independentiy C,4s-alkyl, carboxy. -NR^'R*". -C(0)-0-Ci^-alkyl or-C(0)NR"R». 
Embodiment A66. A compound according to any one of the embodiments A1 to A65 wherein 
R^^and R" Independentiy represent hydrogen, Ci^lkyl, hydroxy-Ci^lkyl, carboxy-Ci^ 
alkyi, phenyl, naphtyl. Ca^-heterocydyl, phenyl-Ci^lkyl, Cs^heterocydyl-Ci^-alkyl, 

35 -C(0)-0-C,^alkyl, -Ci^ralkyl-C(0)-0-Ci4ralkyl. -C,^railcyi-NR^R° or -S(0)z-Ci^lkyl. each 
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of which is optionally substituted with one or more substituents independently selected from 
R^; or R^® and R^ together with the nitrogen to which they are atlacdied fomi a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 

5 ring is optionally substituted with one or more substituents independently selected from R^^ 
Embodiment A67. A compound according to embodiment A66 wherein R^^and R^ inde- 
pendently represent hydrogen, methyl, ethyl, propyl, carit)oxy-methyi, cart50xy-ethyl, cari^oxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, phenyl, phenyl-Ci^-alkyl, C^- 
heterocyclyl-Ci^ralkyl, -C(0)-0-Ci^aikyl, -Ci^ailcyl-C(0)-0-Ci^aIkyl, -Ci^lkyl-NR^^, or 

1 0 naphtyl, or R^® and R^ together with the nitrogen to which they are attached forni a 3 to 8 
membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally con- 
taining one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 
from R^^ 

15 Embodiment A68. A compound according to embodiment .A66 wherein R^® and R^ inde- 
pendently represent hydrogen, Ci^-all<yl, or R^® and R^° together with the nitrogen to which 
they are attached forni a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the 
heterocyclic ring optionally containing one or two further heteroatoms selected from nitrogen, 
oxygen and sulphur, the heterocyclic ring is optionally substituted with one or more substitu- 

20 ents independently selected from R^^ 

Embodiment A69. A compound according to embodiment A68 wherein R''^ and R^ inde- 
pendently represent hydrogen, methyl, ethyl, or propyl, or R^^ and R^ together with the nitro- 
gen to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitro- 
gen atom, wherein the heterocyclic ring is pyn-olidyl, piperidyl, piperazinyl, homopiperazinyl. 

25 or morpholinyl, the heterocyclic ring is optionally substituted with one or more substituents 
independently selected from R^. 

Embodiment A70. A compound according to any one of the embodiments A1 to A69 wherein 
R^^ is selected from 

• Ci-6-alkyl, cart3oxy-Ci^-alkyl, -Ci^-all<yl-NR^R^ or hydroxy-Ci-e-alkyI; or 

30 • phenyl, naphtyl, or phenyl-Ci^alkyt, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^^; or 

• C3-8-cycloalkyl, or Ca^-cycloalkyl-Ci^-alkyl. 

Embodiment A71 . A compound according to embodiment A70 wherein R^^ is selected from 

• methyl, ethyl, propyl, cari^oxy-methyl. carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
35 hydroxy-ethyl, hydroxy-propyl; or 
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• phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionaiiy substituted 
with one or more sul>stituents Independently selected from R^; or 

• Cw-cycloalkyl, or Cs^-cydoalkyi-Ci^alkyi. 

Embodiment A72. A cxMnpound according to embodiment A71 wherein is selected from 
5 • methyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl.; or 

• phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^^ 

Embodiment A73. A compound according to any one of the embodiments A1 to A72 wherein 
and R^are independently selected from hydrogen, Ci^-alkyl, carboxy-Ci^alkyl, 

10 -Ci^-alkyl-C(0>O-Ci^-alkyl. -C(0)-0-Ci-6-allqrl, Cs^-cycloalkyl. phenyl, naphtyl. or R^ and 
R^ together with the nifrogen to which they are attached form a 3 to 8 membered heterocyc- 
lic ring vwth the said nifrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is optk)n- 
ally substituted with one or more substituents independently selected from R^. 

15 Embodiment A74. A compound according to embodiment A73 wherein R^ and R^are inde- 
pendently selected from hydrogen, methyl, ethyl, propyl, butyl, cari^oxymethyl, carboxyethyl, 
carboxypropyl, cydopropyl, cyclobutyl, cydopentyl, cydohexyl. cycloheptyl, phenyl, naphtyl. 
or R^ and R^ together with the nifrogen to which they are attached fonn a 3 to 8 membered 
heterocyclic ring with the said nifrogen atom, wherein the heterocydic ring is pyn-olidyl. 

20 piperidyl, piperazinyl, homopiperazinyl, or morpholinyl, the heterocydic ring is optionally sub- 
stituted with one or more substituents independently selected from R^"^. 
Embodiment A75. A compound according to embodiment A74 wherein R^ and R^ together 
with the nitrogen to which they are attached fonn a 3 to 8 membered heterocydic ring with 
the said nitrogen atom, wherein the heterocydic ring is pyn^lidyl, piperidyl, piperazinyl, ho- 

25 mopiperaanyi, or morpholinyl. the heterocydic ring is optionally substituted with one or more 
substituents independently selected from R^'*. 

Embodiment A76. A compound according to any one of the embodiments A1 to A75 wherein 
R^^ is halogen, hydroxy, carboxy, oxo, -CF3, Ci^-alkyl, hydroxy-Ci^-alkyI, cart)oxy-Ci^-alkyl. 
-C(0)-Ci^-alkyl. -C{0)-0-Ci-6-alkyl. -Ci^-alkyl-C(0)-0-Ci^-alkyl, aryl, heteroaryl, aryl-Ci^- 
30 alkyi, heteroaryl-d^-alkyl, C^-cydoalkyl, Cs^-heterocydyl, Ca^-cycloalkyl-Ci^-alkyl. Ca^- 
heterocydyl-Ci^-alkyl, -C(0)-0-Ci^-alkyl-aryl, or-S(0)2R^, wherein aryl is phenyl or naphtyl. 
and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally sut>stituted 
with one or more substituents independently selected from R^. 

Embodiment A77. A compound according to embodiment A76 wherein R^* is halogen, hy- 
35 droxy. cariaoxy, 0x0, -CF3, Ci^-alkyl. hydroxy-Ci^-alkyl, carboxy-Ci^-alkyl, -C(0)-Ci^alkyl, 



wo 2005/066145 



PCT/DK2005/000002 



76 

-C(0)-0-Ci^-allcyl, aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, Ca^-cycloalkyl, C«- 
heterocyclyl, Ca^-cycloalkyl-Ci^lkyl, (Wheterocyclyl-Ci-e-alkyl. or-S(0)2R^, wherein aryl 
is phenyl or naphtyl, and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is 
optionally substituted with one or more substituents independently selected from R^. 
Embodiment A78. A compound according to embodiment A77 wherein is halogen, car- 
boxy, 0X0, -CF3, Ci^-all<yl, carboxy-Ci^-allcyl, -C(0)-Ci^-all<yl, -C(0)-0-Ci^alkyl, aryl, aryl- 
Ci^alkyl. C«-cycloaII<yl, Cs^i-heterocyclyl, C«-heterocyclyl-Ci^-allcyl, or-S(0)2R^, wherein 
aryl is phenyl or naphtyl, and wherein each cyclic moiety is optionally substituted with one or 
nK>re substituents independently selected from R^. 

Embodiment A79. A compound according to embodiment A78 wherein R^"^ is carboxy, 0x0, 
Ci^alkyl, carboxy-Ci^-all<yl. -C(0)-0-Ci^-all<yl, aryl, aryl-Ci-e-alkyI, Ca^-Kycloalkyl. Ci^- 
heterocydyl, Cs^-heterocyclyl-Ci^-allcyl, or -S(0)2R^, wherein aryl is phenyl or naphtyl, and 
wherein each cyclic moiety is optionally substituted with one or more substituents independ- 
ently selected from R^. 

Embodiment A80. A compound according to any one of the embodiments A1 to A79 wherein 
R^ and R^ are independently Ci^-all<yl, halogen, hydroxy, carboxy. or-CFa. 
Embodiment A81 . A compound according to embodiment A80 wherein R^ and R^ are inde- 
pendentiy methyl, ethyl, propyl, halogen, hydroxy, carboxy, or -CF3. 
Embodiment A82. A compound according to any one of the embodiments A1 to A81 wherein 
R^ is Ci^-allcyl. -Ci^-allcyl-C{0)-O-Ci^all<yl. phenyl. phenyl-Ci^-all<yl, heteroaryl optionally 
substituted with Ci^-allcyl or-N(CH3)2, wherein heteroaryl is imidazolyl, pyridyl or pyrimidyl. 
Embodiment A83. A compound according to embodiment A82 wherein R^ is Ci^-alkyl, -Ci^ 
alkyl-C(0>O-Ci^-alkyl. or -N(CH3)2. 

Embodiment A84. A compound according to any one of the embodiments A1 to A83 wherein 
R^ is halogen, carboxy, -CF3, Ci:«-alkyl, or Ci^-alkoxy. 

Embodiment A85, A compound according to any one of tine embodiments A1 to A84, which 
compound is an activator of glucokinase, when tested in tiie Glucokinase Activation Assay (1) 
disclosed herein at a glucose concentration of 2 mM. 

Embodiment A86- A compound acconJing to any one of the embodiments A1 to A85, which 
compound is an activator of glucokinase, when tested in the Glucokinase Activation Assay (i) 
disdosed herein at a glucose concentration of from 10 to 15 mM. 
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Embodiment A87. A compound according to any one of the embodiments A1 to A86, which 
compound, at a concentration of 30 pM, is capable of providing an at least 1.5, such as at 
least 1 .7, for instance at least 2L0 fold activation of glucoldnase in the Glucoldnase Activation 
Assay (I) disclosed herein at a glucose concentration of 2 mM. 

5 Embodiment A88. A compound according to any one of the embodiments A1 to A87, which 
compound, at a concentration of 30 pl^, Is capable of providing an at least 1 .5, such as at 
least 1 .7, for instance at least 2.0 fold activation of glucokinase in the Glucokinase Activation 
Assay (I) disclosed herein at a glucose concentration of from 10 to 15 mM. 

Embodiment A89. A compound according to any one of the embodiments A1 to A88, which 
10 at a concentration of 5 pM is capable of providing an at least 1 .5. such as at least 1 .7, for in- 
stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (1) dis- 
closed herein at a glucose concentration of 2 mM. 

Embodiment A90. A compound according to any one of the embodiments A1 to A89, which 
at a concentration of 5 pM is capable of providing an at least 1 .5, such as at least 1 .7, for in- 
1 5 stance at least 2.0 fold activation of glucokinase in the Glucokinase Activation Assay (1) dis- 
closed herein at a glucose concentration of from 10 to 15 mM. 

, Embodiment A91 . A compound according to any one of the embodiments A1 to A90, which 
compound provides an increase in glucokinase activity, where tiie increase in glucokinase 
activity provided by the compound increases with increasing concentrations of glucose. 

20 Embodiment A92. A compound according to embodiment A91 , which provides an increase in 
glucokinase activity in Glucokinase Activation Assay (I) disclosed herein at a glucose con- 
centration of 15 mM, v\^ich increase is significantiy higher than the increase in glucokinase 
activity provided by tiie compound in Glucokinase Activation Assay (I) disclosed herein at a 
glucose concentration of 5 mM. 

25 Embodiment A93. A compound according to any one of tlie embodiments Agi to Ag2, which 
at a compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is significantly higher tiian the increase in glucokinase activity provided by the com- 
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pound at a compound concentration of 10 pM in Glucokinase Activation Assay (I) disclosed 
herein at a glucose concentration of 5 mlVI. 

Embodiment A94. A compound according to any one of tiie embodiments A91 to A93, wfiich 
at a compound concentration of 10 pM provides an increase in glucokinase activity in Glu- 
cokinase Activation Assay (I) disclosed herein at a glucose concentration of 15 mM, which 
increase is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 1 .3 
fold higher, such as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 1.6 
fold higher, for instance at least 1.7 fold higher, such as at least 1.8 fold higher, for instance 
at least 1.9 fold higher, such as at least 2.0 fold higher tiian tiie increase in glucokinase activ- 
ity provided by tiie compound at a compound concentration of 1 0 pM in Glucokinase Activa- 
tion Assay (I) disclosed herein at a glucose concentration of 5 mM. 
Embodiment A95. A compound according to any one of Uie embodiments A1 to A94, which 
compound increases glucose utilization in the liver without inducing any increase in insulin 
secretion in response to glucose. 

Embodiment A96. A compound according to any one of the embodiments A1 to A94, which 
compound shows a significantiy higher activity in isolated hepatocytes compared to the activ- 
ity of the compound in lns-1 cells. 

Embodiment A97. A compound according to any one of tiie embodiments A95 to A96, which 
compound shows a significantly higher activity in isolated hepatocytes measured as de- 
scribed in tiie Glucokinase Activity Assay (II) compared to tiie activity of tiie compound in 
lns-1 cells measured as described in tiie Glucokinase Activity Assay (III). 

Embodiment A98. A compound according to embodiment A97, which compound shows an 
activity in isolated hepatocytes measured as described in the Glucokinase Activity Assay (II) 
which activity is at least 1.1 fold higher, such as at least 1.2 fold higher, for instance at least 
1.3 fold higher, sudi as at least 1.4 fold higher, for instance 1.5 fold higher, such as at least 
1.6 fold higher, for instance at least 1.7 fold higher, such as at least 1 .8 fold higher, for in- 
stance at least 1.9 fold higher, such as at least 2.0 fold higher, for instance at least a 3.0 fold 
higher, such as at least a 4.0 fold higher, for instance at least 5.0 fold higher, such as at least 
10 fold higher tiian tiie ac^vity of the compound in lns-1 cells measured as described in tiie 
Glucokinase Activity Assay (III). 
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Embodiment A99. A compound according to eml>odiment A97, whidi compound shows no 
activity in the lns-1 cells measured as described In the Glucoldnase Activity Assay (111). 
Embodiment A100. A method of preventing hypoglycaemla comprising administration of a 
compound according to any one of the embodiments A1 to 99. 
5 Embodiment A1 01 . The use of a compound according to any one of the embodiments A1 to 
A99 for the preparation of a medicament for the prevention of hypoglycaemla. 

Embodiment A1 02. A compound according to any one of embodiments A1 to A99, which is 
an agent useful for the treatment of an indication selected from the group consisting of hy- 
perglycemia, IGT, insulin resistance syndrome, syndrome X, type 2 diabetes, type 1 diabe- 
10 tes, dyslipidemia, hypertension, and obesity. 

Embodiment A1 03. A compound according to any one of embodiments A1 to A102 for use 
as a medicament. 

Embodiment A104. A compound according to any one of embodiments A1 to A102 for treat- 
ment of hyperglycemia, for treatment of IGT, for treatment of Syndrome X, for treatment of 
1 5 type 2 diabetes, for treatment of type 1 diabetes, for treatment of dyslipidemia, for treatment 
of hyperlipidemia, for treatment of hypertension, for treatment of obesity, for lowering of food 
intake, for appetite regulation, for regulating feeding behaviour, or for enhancing tiie secre- 
tion of enteroincretins, such as GLP-1. 

Embodiment A105. A phamiaceutical composition comprising, as an active ingredient, at 
20 least one compound according to any one of embodiments A1 to A104 together with one or 
more phamiaceutically acceptable caniers or exdplents. 

Embodiment A106. A pharmaceutical composition according to embodiment A105 in unit 
dosage fomi, comprising from about 0.05 mg to about 1000 mg, preferably from about 0.1 
mg to about 500 mg and especially prefen^ed from about 0.5 mg to about 200 mg of ttie 
25 compound according to any one of embodiments A1 to 104. 



Embodiment A107. Use of a compound according to any one of the embodiments A1 to 
A104 for Increasing the activity of glucokinase. 
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Embodiment A108. Use of a compound according to any one of embodiments A1 to A104 for 
the preparation of a medicament for the treatment of metabolic disorders, for blood glucose 
lowering, for the treatment of hyperglycemia, for the treatanent of IGT, for the treatment of 
Syndrome X, for the treatment of Impaired lasting glucose (IFG), for the treatment of type 2 

5 diabetes, for the treatment of type 1 diabetes, for delaying the progression of impaired glu- 
cose tolerance (IGT) to type 2 diabetes, for delaying the progression of non-insulin requiring 
type 2 diabetes to insulin requiring type 2 diabetes, for the treatment of dyslipidemia, for the 
treatment of hyperiipidemia, for the treatment of hypertension, for lowering of food intake, for 
appetite regulation, for the treatment of obesity, for regulating feeding behaviour, or for en- 

1 0 handng the secretion of enteroincretins. 

Embodiment A109. Use of a compound according to any one of embodiments A1 to A104 for 
the preparation of a medicament for the adjuvant treatment of type 1 diabetes for preventing 
the onset of diabetic complications. 

Embodiment A1 1 0. Use of a compound according to any one of embodiments A1 to A1 04 for 
15 tiie preparation of a medicament for increasing the number and/or the size of beta cells in a 
mammalian subject, for treatment of beta cell degeneration, in particular apoptosis of beta 
cells, or for treatment of functional dyspepsia, in particular imtable bowel syndrome. 

Embodiment A1 1 1 . Use according to any one of tiie embodiments A108 to A1 1 0 in a regi- 
men which comprises fareatment with a furtiier antidiabetic agent 

20 Embodiment A1 1 2. Use according to any one of tiie embodiments A1 08 to A1 1 1 in a regi- 
men which comprises treatment with a further antihyperiipidemic agent 

Embodiment A1 13. Use according to any one of embodiments A108 to A1 12 in a regimen 
which comprises treatment witii a furtiier antiobesity agent 

Embodiment A1 14. Use according to any one of embodiments A108 to A1 13 In a regimen 
25 which comprises ta-eatament witii a further antihypertensive agent 

Embodiment A1 15. Use of a compound according to any one of the embodiments A1 to 
A104 or a phannaceutical composition according to embodiment A105 or embodiment A106 
for ttie treatment of metabolic disorders, for blood glucose lowering, for the treatment of hy- 
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perglycemia, for treatment of IGT, for treatment of Syndrome X, for the treatment of impaired 
fasting glucose (IFG), for treatment of type 2 diabetes.for treatment of type 1 diabetes, for 
delaying the progression of impaired glucose tolerance (IGT) to type 2 diabetes, for delaying 
the progression of non-Insulin requiring type 2 diabetes to Insulin requiring type 2 diabetes, 
for treatment of dyslipidemia, for treatment of hyperiipidemia, for treatment of hypertension, 
for the treatment or prophylaxis of obesity, for lowering of food intake, for appetite regulation, 
for regulating feeding behaviour, or for enhancing the secretion of enterolncretins. 

Embodiment A1 16. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A105 or embodiment A106 
for the adjuvant treatment of type 1 diabetes for preventing the onset of diabetic complica- 
tions. 

Embodiment A1 17. Use of a compound according to any one of the embodiments A1 to 
A104 or a pharmaceutical composition according to embodiment A105 or embodiment A106 
for increasing the number and/or the size of beta cells in a mammalian subject, for treatment 
of beta cell degeneration, in particular apoptosis of beta cells, or for treatment of functional 
dyspepsia, in particular inltable bowel syndrome. 



COMBINATION TREATMENT 

In a further aspect of the present Invention the present compounds are administered in com- 
bination with one or more further active substances in any suitable ratios. Such further ac^e 
agents may be selected from antidiabetic agents, antlhyperiipidemic agents, antiobesity 
agents, antihypertensive agents and agents for the treatment of complications resulting from 
or associated with diabetes. 

Suitable antidiabetic agents Include Insulin. GLP-1 (glucagon like peptide-1) derivatives such 
as those disclosed in WO 98/08871 (Novo Nordisk A/S), which Is incorporated herein by ref- 
erence, as well as orally active hypoglycemic agents. 

Suitable orally active hypoglycemic agents preferably include Imidazolines, sulfonylureas, 
biguanides, meglltlnides, oxadiazolidlnediones, thiazolldlnediones, insufin sensitizers, a- 
glucosidase inhibitors, agents acting on the ATP-dependent potassium channel of the pan- 
creatic i5-cells eg potassium channel openers such as those disclosed in WO 97/26265, WO 
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99/03861 and WO 00/37474 (Novo Nordisk AJS) which are incorporated herein by reference, 
potassium channel openers, such as oimltiglinide, potassium channel blockers such as 
nateglinkje or BTS-67582, glucagon antagonists sudi as those disclosed in WO 99/01423 
and WO 00/39088 (Novo Nordisk MS and Agouron Pharmaceuticals, Inc.), all of which are 
incorporated herein by reference, 6LP-1 agonists such as those disclosed in WO 00/42026 
(Novo Nordisk A/S and Agouron Phamiaceuticals, Inc.), which are Incorporated herein by 
reference, DPP-IV (dipeptidyl peptidase-IV) inhibitors, PTPase (protein tyrosine phos- 
phatase) inhibitors, inhibitors of hepatic enzymes Involved in stimulation of gluconeogenesis 
and/or glycogenolysis, glucose uptake modulators, GSK-3 (glycogen synthase kinase-3) in- 
hibitors, compounds nrKxlifying the lipid metabolism such as antihyperlipidemic agents and 
antilipidemic agents, compounds lowering food intake, and PPAR (peroxisome proliferator- 
activated receptor) and RXR (retinoid X receptor) agonists such as ALRT-268, LG-1268 or 
LG-1069. 

In one embodiment of the present invention, the present compounds are administered in 
combination with a suiphonylurea eg tolbutamide, chlorpropamide, tolazamide, glibenda- 
mide, glipizide, glimepiride. glicazide orglyburide. 

In one embodiment of the present invention, the present compounds are administered in 
combination with a biguanide eg metformin. 

In one embodiment of the present invention, the present compounds are administered in 
combination with a meglltinide eg repaglinide or senagiinide/nateglinide. 
In one embodiment of the present invention, the present compounds are administered in 
combination with a ttiiazolidinedione insulin sensitizer eg troglitazone, ciglitazone, pioglita- 
zone, rosiglitazone, isaglitazone. darglitazone, englitazone, CS-011/CI-1037 or T 174 or the 
compounds disclosed in WO 97/41097 (DRF-2344), WO 97/41119. WO 97/41120, WO 
00/41121 and WO 98/45292 (Dr Reddy's Research Foundation), which are incorporated 
herein by reference. 

in one embodiment of the present invention the present compounds may be administered in 
combination with an insulin sensitizer eg such as Gl 262570, YM-440, MCC-555, JTT-501, 
AR-H039242, KRP-297. GW-409544, CRE-16336, AR-H049020, LY510929, MBX-102, CLX- 
0940, GW-501516 or the compounds disclosed in WO 99/19313 (NN622/DRF-2725), WO 
00/50414, WO 00/63191, WO 00/63192, WO 00/63193 (Dr. Redd/s Research Foundation) 
and WO 00/23425. WO 00/23415, WO 00/23451, WO 00/23445, WO 00/23417, WO 
00/23416, WO 00/63153, WO 00/63196, WO 00/63209. WO 00/63190 and WO 00/63189 
(Novo Nordisk A/S), which are Incorporated herein by reference. 
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In one embodiment of the present invention the present compounds are administered in 
combination with an a-glucosidase inhibitor eg vogiibose, emiglitate, migiitol or acarbose. 
In one embodiment of the present invention the present compounds are administered in 
combination with a glycogen phosphorylase inhibitor eg the compounds described in WO 

5 97/09040 (Novo Nordisk A/S). 

In one embodiment of the present invention the present compounds are administered in 
combination with an agent acting on the ATP-dependent potassium diannel of the pancreatic 
i?-cells eg tolbutamide, glibenclamide, glipizide, giicazide, BTS-67582 or repaglinide. 
In one embodiment of the present Invention the present compounds are administered in 

1 0 combination with nateglinide. 

In one embodiment of the present invention the present compounds are administered in 
combination with an antihyperlipidemic agent or a antilipidemic agent eg cholestyramine, 
colestipol, clofibrate, gemfibrozil, lovastatin, pravastatin, simvastatin, probucol or dextrothy- 
roxine. 

15 Furthemiore, the compounds according to the invention may be administered in combination 
with one or more antiobesity agents or appetite regulating agents. 
Such agents may be selected from the group consisting of CART (cocaine amphetamine 
regulated transcript) agonists, NPY (neuropeptide Y) antagonists. MC3 (melanocortin 3) 
agonists. I^C4 (melanocortin 4) agonists, orexin antagonists, TNF (tumor necrosis factor) 

20 agonists, CRF (corticotropin releasing factor) agonists, CRF BP (corticotropin releasing fac- 
tor binding protein) antagonists, urocortin agonists. jff3 adrenergic agonists such as CL- 
316243, AJ-9677, GW-0604, LY362884, LY377267 or AZ-40140. MSH (melanocyte- 
stimulating hormone) agonists, MCH (melanocyte-concentrating hormone) antagonists, CCK 
(cholecystokinin) agonists, serotonin reuptake inhibitors (fluoxetine, seroxat or citaiopram), 

25 serotonin and norepinephrine reuptake inhibitors. 5HT (serotonin) agonists, bombesin ago- 
nists, galanin antagonists, growth honnone, growth factors such as prolactin or placental lac- 
togen, growth hormone releasing compounds. TRH (thyreotropin releasing honmone) ago- 
nists, UCP 2 or 3 (uncoupling protein 2 or 3) modulators, leptin agonists, DA (dopamine) 
agonists (bromocriptin, doprexin), lipase/amylase inhibitors, PPAR modulators, RXR modula- 

30 tors, TR p agonists, adrenergic CNS stimulating agents, AGRP (agouti related protein) inhibi- 
tors, H3 histamine antagonists such as those disclosed in WO 00/42023, WO 00/63208 and 
WO 00/64884, which are incorporated herein by reference, exendin-4, GLP-1 agonists, 
ciliary neurotrophic factor, and oxyntomodulin. Further antiobesity agents are bupropion (an- 
tidepressant), topiramate (anticonvulsant), ecopipam (dopamine D1/D5 antagonist) and 

35 naltrexone (opioid antagonist). 
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In one embodiment of the present invention the antiobesity agent is leptin. 
In one embodiment of the present invention the antiobesity agent is a serotonin and norepi- 
nephrine reuptalce inhibitor eg sibutramine. 

In one embodiment of the present invention the antiobesity agent is a lipase inhibitor eg orl- 
5 istat 

In one embodiment of the present invention the antiobesity agent is an adrenergic CNS 
stimulating agent eg dexamphetamlne, amphetamine, phentennine, mazindoi phendi- 
metrazine, dietiiylproplon, fenfluramine or dexfenfiuramine. 

Furttiermore, tiie present compounds may be administered in combination with one or more 

1 0 antihypertensive agents. Examples of antihypertensive agents are ^-blodcers such as alpre- 
nolol, atenolol, timolol, pindolol, propranolol and metoprolol, ACE (angiotensin converting en- 
zyme) inhibitors such as benazepril, captopril, enalapril, foslnopril, lisinopril, quinapril and 
ramlpril, calcium channel blockers such as nifedipine, felodipine, nicardipine, Isradipine, ni- 
modipine, dlltiazem and verapamil, and a-blockers such as doxazosin, uraptdil, prazosin and 

15 terazosin. FurUier reference can be made to Remington: The Science and Practice of Phar- 
macy, 19th Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 
In one embodiment of the present invention, the present compounds are administered in 
combination with insulin, insulin derivatives or insulin analogues. 
In one embodiment of ttie Invention tiie insulin is an insulin derivative is selected from the 

20 group consisting of B29-N^-myristoyl-des(B30) human insulin, B29-N^-palmitoyl-des(B30) 
human insulin, B29-N^-myristoyl human insulin, B29-N'-palmitoyl human insulin, B28-N'- 
myristoyi Lys^^Pro^^ human Insulin. B28-N'-palmitoyl Lys^^^Pro^^ human insulin. B30-N'- 
myristoyl-Thr^^Lys^° human insulin, B30-N"-palmitoyl-Thr^Lys^ human insulin, B29-N^- 
(N-palmitoyl-7-glutamyl)-des(B30) human insulin, B29-NMN-lltiio<*iolyl-7-glutamyl)-des(B30) 

25 human insulin, B29-NMo-carboxyheptadecanoyl)-des(B30) human Insulin and B29-N*-(co- 
carboxyheptadecanoyl) human insulin. 

In anotiier embodiment of ttie invention ttie insulin derivative is B29-N*'-myristoyl-des(B30) 
human insulin. 

In a furtiier embodiment of the invention the insulin is an acid-stabilised insulin. The acid- 
30 stabilised insulin may be selected from analogues of human insulin having one of the follow- 
ing amino acid residue substitutions: 
A21G 

A21G.B28K,B29P 
A21G,B28D 
35 A21G. B28E 
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A21G, B3K, B2gE 
A21G,desB27 
A21G, B9E 
A21G, BSD 
A21G, B10E insulin. 

In a further embodiment of ttie invention the insulin is an insulin analogue. The insulin ana- 
logue may be selected from the group consisting of 

An analogue wherein position B28 is Asp, Lys, Leu, Val, or Ala and position B29 is Lys or 
Pro; and 

des(B28-B30), des(B27) or des(B30) human insulin. 

In another embodiment the analogue is an analogue of human insulin wherein position B28 
is Asp or Lys, and position 829 is Lys or Pro. 
In another embodiment the analogue Is des(B30) human insulin. 
In another embodiment the insulin analogue is an analogue of human insulin wherein posi- 
tion B28 is Asp. 

In another embodiment the analogue is an analogue wherein position B3 is Lys and position 
B29 is Glu or Asp. 

In another embodiment the GLP-1 derivative to be employed in combination with a com- 
pound of the present invention refers to GLP-1 (1-37), exendin-4(1-39), insulinotropic frag- 
ments thereof, insulinotropic analogues thereof and insulinotropic derivatives thereof. Insuli- 
notropic fragments of GLP-1 (1-37) are insulinotropic peptides for which the entire sequence 
can be found in the sequence of GLP-1 (1-37) and where at least one temiinal amino acid 
has been deleted. Examples of insulinotropic fragments of GLP-1 (1-37) are GLP-1 (7-37) 
wherein the amino acid residues in positions 1-6 of GLP-1 (1-37) have been deleted, and 
GLP-1(7-36) where the amino add residues In position 1-6 and 37 of GLP-1 (1-37) have been 
deleted. Examples of insulinotropic fragments of exendin-4(1-39) are exendin-4(1-38) and 
exendln-4(1-31). The Insulinotropic property of a compound may be detemiined by in vivo or 
in vitro assays well known in the art. For instance, the compound may be administered to an 
animal and monitoring the insulin concentration over time. Insulinotropic analogues of GLP- 
1 (1 -37) and exendin-4(1 -39) refer to the respective molecules wherein one or more of the 
amino acids residues have been exchanged with other amino acid residues and/or from 
which one or more amino acid residues have been deleted and/or from which ope or more 
amino acid residues have been added with the proviso that said analogue either is insulino- 
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tropic or is a prodrug of an insulinotropic compound . Examples of insuiinotropic analogues of 
GLP-1(1-37) are e.g. Met^-GLP-1(7-37) wherein the alanine in position 8 has been replaced 
by methionine and the amino add residues in position 1 to 6 have been deleted, and Arg^- 
GLP-1(7-37) wherein the valine in position 34 has been replaced with arginine and the 
amino add residues in position 1 to 6 have been deleted. An example of an insulinotropic 
analogue of exendin-4(1*-39) is Ser^Asp^-exendin-4(1-39) wherein the amino acid residues in 
position 2 and 3 have been replaced with serine and aspartic acid, respectively (tiiis particu- 
lar analogue also being known in the art as exendin-3). Insulinotropic derivatives of GLP-1(1- 
37), exendin-4(1-39) and analogues tiiereof are what ttie person skilled in tiie art considers 
to be derivatives of these peptides, i.e. having at least one substituent which is not present in 
the parent peptide molecule with the proviso tiiat said derivative either is insulinotropic or is a 
prodrug of an insulinotropic compound. Examples of substituents are amides, cari^ohydrates, 
alkyi groups and lipophilic substituents. Examples of insulinotropic derivatives of GLP-1(1- 
37), exendin-4(1-39) and analogues tiiereof are GLP-1{7-36)-amide, Arg^, Lys^(N*-(y- 
Glu(N"-hexadecano^)))-GLP-1(7-37) and Tyr^^-exendin-4(1-31)-amlde. Further examples of 
GLP-1(1-37), exendin-4(1-39), insulinotropic fragments thereof , insulinotropic analogues 
thefBof and insulinotropic derivatives thereof are described in WO 98/08871 , WO 99/43706, 
US 5424286 and WO 00/09666. 

In another aspect of the present invention, the present compounds are administered in com- 
bination with more than one of the above-mentioned compounds e.g. in combination with 
metfonnin and a sulphonylurea such as glyburide; a sulphonylurea and acariDose; nateglinide 
and metformin; acariDOse and metformin; a sulfonylurea, metfonnin and troglitazone; insulin 
and a sulfonylurea; insulin and metfonnin; insulin, metfomiin and a sulfonylurea; insulin and 
troglitazone; insulin and lovastatin; etc. 

It should be understood that any suitable combination of tiie compounds according to the in- 
vention with diet and/or exercise, one or more of the abovennentioned compounds and op- 
tionally one or more other active substances are considered to be within the scope of the 
present invention. In one embodiment of the present invention, the pharmaceutical composi- 
tion according to the present invention comprises e.g. a compound of the invention in combi- 
nation witii metfonmin and a sulphonylurea such as glyburide; a compound of tiie invention in 
combination with a sulphonylurea and acarbose; nateglinide and metformin; acarbose and 
metfomnin; a sulfonylurea, metfomnin and troglitazone; insulin and a sulfonylurea; insulin and 
metformin; insulin, meti'ormin and a sulfonylurea; insulin and troglitazone; insulin and lovas- 
tatin; etc. 
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PHARMACEUTICAL COMPOSITIONS 

The compounds of the present invention may be administered alone or in combination with 
phanmaceutically acceptable caniers or exclpients, in either single or multiple doses. The 
5 phannaceutical compositions according to the invention may be fonmulated witii phamiaceu- 
tically acceptable carriers or diluents as well as any other known adjuvants and exdpients in 
accordance with conventional techniques such as tiiose disclosed in Remington: The Sci- 
ence and Practice of Phamiacy, 19* Edition, Gennaro, Ed., Mack Publishing Co., Easton, 
PA. 1995. 

10 The phanmaceutical compositions may be specifically fomiulated for administration by any 
suitable route such as ttie oral, rectal, nasal, pulmonary, topical (including buccal and sublin- 
gual), transdemiai, intradstemal, intraperitoneal, vaginal and parenteral (including subcuta- 
neous, intramuscular, intrathecal, intravenous and intradennal) route, tiie oral route being 
prefenred. It will be appreciated that the prefen-ed route will depend on the general condition 

1 5 and age of the subject to be treated, tiie nature of the condition to be treated and the active 
ingredient chosen. 

Pharmaceutical compositions for oral administration include solid dosage forms such as hard 
or soft capsules, tablets, ti^oches, dragees, pills, lozenges, powders and granules. Where ap- 
propriate, they can be prepared with coatings such as enteric coatings or they can be formu- 
20 lated so as to provide controlled release of the active ingredient such as sustained or pro- 
longed release according to methods well known in the art. 

Liquid dosage forms for oral administration include solutions, emulsions, aqueous or oily 
suspensions, syrups and elixirs. 

Phannaceutical compositions for parenteral administration include sterile aqueous and non- 
25 aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile pow- 
ders to be reconstituted In sterile injectable solutions or dispersions prior to use. Depot In- 
jectable formulations are also contemplated as being witiiin the scope of tiie present inven- 
tion. 

Ottier suitable administration fonms include suppositories, sprays, ointments, cremes, gels, 

30 Inhalants, deVmal patches, Implants etc. 

A typical oral dosage is In tiie range of from about 0.001 to about 100 mg/kg body weight per 
day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more prefenred 
from about 0.05 to about 10 mg/kg body weight per day administered in one or more dos- 
ages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and mode of 

35 administration, tiie sex, age, weight and general condition of the subject treated, tiie nature 
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and severity of the condition treated and any concomitant diseases to be treated and otiier 
factors evident to those sidlled in the art 

The fomiulatlons may conveniently be presented in unit dosage fomi by methods Icnown to 
those sidlled in the art A typical unit dosage fonn for oral administration one or more times 
5 per day such as 1 to 3 times per day may contain from 0.05 to about 1 000 mg, preferably 
from about 0.1 to about 500 mg, and more prefenied from about 0.5 mg to about 200 mg. 
For parenteral routes such as intravenous, intrathecal, intramuscular and similar administra- 
tion, typically doses are in the order of about half the dose employed for oral administration. 
The compounds of this invention are generally utilized as the free substance or as a phamna- 
10 ceutically acceptable salt thereof. Examples are an acid addition salt of a compound having 
the utility of a free base and a base addition salt of a compound having the utility of a free 
add. The temi "pharniaceutically acceptable salts" refers to non-toxic salts of the compounds 
of this invention which are generally prepared by reacting the free base with a suitable or- 
ganic or inorganic acid or by reacting the acid with a suitable organic or Inorganic base. 
15 When a compound according to the present invention contains a free base such salts are 
prepared in a conventional manner by treating a solution or suspension of the compound 
with a chemical equivalent of a pharmaceutically acceptable acid. When a compound accord- 
ing to the present invention contains a free acid such salts are prepared in a conventional 
manner by treating a solution or suspension of the compound with a chemical equivalent of a 
20 pharmaceutically acceptable base. Physiologically acceptable salts of a compound with a 
hydroxy group include the anion of said compound in combination with a suitable cation such 
as sodium or ammonium ion. Other salts which are not phannaceutically acceptable may be 
useful in the preparation of compounds of the present invention and these form a further as- 
pect of the present invention. 
25 For parenteral administration, solutions of frie novel compounds of the fomiula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitably buffered if necessary and the liquid diluent first ren- 
dered isotonic with sufficient saline or glucose. The aqueous solutions are particularly suit- 
able for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 
30 sterile aqueous media employed are all readily available by standard techniques known to 
those skilled in the arL 

Suitable pharmaceutical caniers include inert solid diluents or fillers, sterile aqueous solution 
and various organic solvents. Examples of solid carriers are lactose, tenra alba, sucrose, 
cydodexfrin, talc, gelatine, agar, pecHn, acada, magnesium stearate, stearic add and lower 
35 alkyi ethers of cellulose. Examples of liquid carriers are syrup, peanut oil, olive oil, phospho- 
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lipids, fatty adds, fatty add amines, polyoxyethylene and water. Similarly, the carrier or dilu- 
ent may Indude any sustained release material known In the art, sudi as glyceryl mono- 
stearate or glyceryl distearate, alone or mixed with a wax. The pharmaceutical compositions 
formed by combining the novel compounds of the present invention and the phanmaceutically 
acceptable caniers are then readily administered in a variety of dosage fonns suitable for the 
disdosed routes of administration. -The fomiulations may conveniently be presented in unit 
dosage fonn by methods icnown in the art of phannacy. 

Fonnulations of the present invention suitable for oral administration may be presented as 
discrete units such as capsules or tablets, each containing a predetermined amount of the 
active ingredient, and which may indude a suitable exdplent Furthermore, the orally avail- 
able fonmulations may be in the fomi of a powder or granules, a solution or suspension in an 
aqueous or non-aqueous liquid, or an oil-in-water or water-in-oll liquid emulsion. 
Compositions intended for oral use may be prepared according to any known method, and 
such compositions may contain one or more agents selected from the group consisting of 
sweetening agents, flavoring agents, coloring agents, and preserving agents in order to pro- 
vide pharmaceutically elegant and palatable preparations. Tablets may contain the active 
ingredient in admixture with non-toxic phannaceutically-acceptable excipients which are suit- 
able for the manufacture of tablets. These exdpients may be for example, inert diluents, such * 
as calcium carbonate, sodium cartx)nate, lactose, caldum phosphate or sodium phosphate; 
granulating and disintegrating agents, for example com starch or alginic acid; binding agents, 
for example, starch, gelatin or acacia; and lubricating agents, for example magnesium 
stearate, stearic add or talc. The tablets may be uncoated or they may be coated by known 
techniques to delay disintegration and absorption in the gastrointestinal tract and thereby 
provide a sustained action over a longer period. For example, a time delay material such as 
glyceryl monostearate or glyceryl distearate may be employed. They may also be coated by 
the techniques described in U.S. Patent Nos. 4,356,108; 4.166,452; and 4.265.874, incorpo- 
rated herein by reference, to fonm osmotic therapeutic tablets for controlled release. 
Fonnulations for oral use may also be presented as hard gelatin capsules where the active 
ingredient is mixed with an inert solid diluent, for example, caldum cariDonate, caldum phos- 
phate or kaolin, or a soft gelatin capsules wherein the active ingredient is mixed with water or 
an oil medium, for example peanut oil, liquid paraffin, or olive oil. 
Aqueous suspensions may contain the active compounds In admixture with exdpients suit- 
able for the manufacture of aqueous suspensions. Such exdpients are suspending agents, 
for example sodium cart)oxymethyicellulose, methylcellulose, hydroxypropylmethylcellutose, 
sodium alginate, polyvlnylpynroiidone, gum tragacanth and gum acada; dispersing or wetting 
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agents may be a naturally-occurring phosphatide such as lecithin, or condensation products 
of an alkylene oxide with fatty adds, for example polyoxyethylene stearate, or condensation 
products of ethylene oxide with long chain aliphatic alcohols, for example, heptadecaethyi- 
eneoxycetanol, or condensation products of ethylene oxide with partial esters derived from 

5 fatty acids and a hexitol such as polyoxyethylene sort)ltol monooleate, or condensation prod- 
ucts of ethylene oxide with partial esters derived from fatty adds and hexitol anhydrides, for 
example polyethylene sorbitan monooleate. The aqueous suspensions may also contain one 
or more coloring agents, one or more flavoring agents, and one or more sweetening agents, 
such as sucrose or saccharin. 

10 Oily suspensions may be formulated by suspending the active ingredient in a vegetable oil, 
for example arachis oil, olive oil, sesame oil or coconut oil, or in a mineral oil such as a liquid 
paraffin. The oily suspensions may contain a thickening agent, for example beeswax, hard 
paraffin or cetyl alchol. Sweetening agents such as those set forth above, and flavoring 
agents may be added to provide a palatable oral preparation. These compositions may be 

15 preserved by the addition of an anti-oxidant such as ascorbic acid. 

Dispersible powders and granules suitable for preparation of an aqueous suspension by the 
addition of water provide the active compound in admixture with a dispersing or wetting 
agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 

20 excipients, for example, sweetening, flavoring, and coloring agents may also be present. 
The pharmaceutical compositions of the present invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, for example, olive oil or arachis oil, 
or a mineral oil, for example a liquid paraffin, or a mixture thereof. Suitable emulsifying 
agents may be naturally-occurring gums, for example gum acada or gum tragacanth, natu- 

25 rally-occunring phosphatides, for example soy bean, ledthin, and esters or partial esters de- 
rived from fatty adds and hexitol anhydrides, for example sorit)itan monooleate, and conden- 
sation products of said partial esters with ethylene oxide, for example pdyoxyethylene sorbi- 
tan monooleate. The emulsions may also contain sweetening and flavoring agents. 
Syrups and elixirs may be fc^ulated witii sweetening agents, for example glycerol, propyl- 

30 ene glycol, sorbitol or sucrose. Such fonnulations may also contain a demulcent, a preserva- 
tive and flavoring and coloring agents. The phamnaceutical compositions may be in tiie fomn 
of a sterile injectible aqueous or oleaginous suspension. This suspension may be fomiulated 
according to tiie known methods using suitable dispersing or wetting agents and suspending 
agents described above. The sterile injectable preparation may also be a sterile injectable 

35 solution or suspension in a non-to}dc parenterally-acceptable diluent or solvent, for example 
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as a solution in 1,3-butanediol. Among the acceptable vehicles and solvents that may be 
employed are water. Ringer's solution, and isotonic sodium chloride solution. In addition, 
sterile, fixed oils are conveniently employed as solvent or suspending medium. For this pur- 
pose, any bland fixed oil may be employed using synthetic mono- or digiyoerides. In addition, 

5 fetty acids such as oleic acid find use in the preparation of injectables. 

The compositions may also be In the form of suppositories for rectal administration of the 
compounds of the present invention. These compositions can be prepared by mixing the 
drug with a suitable non-initating exdpient which is solid at ordinary temperatures but liquid 
at the rectal temperature and will thus melt in the rectum to release the drug. Such materials 

10 include cocoa butter and polyethylene glycols, for example. 

For topical use, creams, ointments, jellies, solutions of suspensions, eta, containing the 
compounds of the present invention are contemplated. For the purpose of this application, 
topical applications shall include mouth washes and gargles. 

The compounds of the present invention may also be administered in the form of liposome 
15 delivery systems, such as small unilamellar vesicles, large unilamellar vesicles, and multi- 
lamellar vesicles. Liposomes may be fonned from a variety of phospholipids, such as choles- 
terol, stearylamine, or phosphatidylcholines. 

In addition, some of the compounds of the present invention may form solvates with water or 
common organic solvents. Such solvates are also encompassed within the scope of the pre- 
20 sent invention. 

Thus, in a further embodiment there is provided a pharmaceutical composition comprising a 
compound according to the present invention, or a phannaceutically acceptable salt, solvate, 
or prodrug therof, and one or more phannaceutically acceptable carriers, excipients, or dilu- 
ents. 

25 If a solid earner is used for oral administration, the preparation may be tabletted, placed in a 
hard gelatine capsule in powder or pellet fomi or it can be in the form of a troche or lozenge. 
The amount of solid canier will vary widely but will usually be from about 25 mg to about 1 g. 
If a liquid canier is used, the preparation may be in the form of a syrup, emulsion, soft gela- 
tine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid suspension 

30 or solution. 

A typical tablet that may be prepared by conventional tabletting techniques may contain: 



Core: 



35 



Active compound (as free compound or salt thereof) 
Lactosum Ph. Eur. 
Cellulose, microcryst. (Avicel) 



5.0 mg 
67.8 mg 
31.4 mg 
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Amberlite^lRP88* 
Magnesii stearas Ph. Eur. 



q.s. 



1.0 mg 



Coating: 

Hydroxypropyl methylcellulose 
Mywacett 9-40 T** 



approx. 



approx. 



9mg 
0.9 mg 



10 



15 



20 



25 



30 



* Polacrillin potassium NF, tablet dtsintegrant, Rolim and Haas. 
** Acylated monoglyceride used as plastidzer for film coating. 

If desired, tlie phamnaceutical composition of the present invention may comprise a com- 
pound according to the present invention in combination with further active substances such 
as those described in the foregoing. 

The present invention also provides a method for the synthesis of compounds useful as in- 
temiediates in ttie preparation of compounds of formula (I) along with methods for the prepa- 
ration of compounds of fonmula (I). The compounds can be prepared readily according to the 
following reaction Schemes (in whidi all variables are as defined before, unless so specified) 
using readily available starting materials, reagents and conventional synthesis procedures. In 
these reactions, it is also possible to make use of variants which are themselves known to 
those of onjinary skill in this art, but are not mentioned in greater detail. 
The compounds of this invention can be prepared by routes outlined in the reaction Scheme 
1 . Reaction of a suitable primary amine (I) with a ketone (II) under reductive amination condi- 
tions according to methods known in the literature affords secondary amine (III). Compound 
(III) can be converted to the con^esponding urea (V) by reaction with, for example, cart)onyl 
diimidazole and a suitable amino heterocycle (IV) under standard conditions for the synthesis 
of ureas. For intermediates where or R^ contains an additional amino functionality, a suit- 
able protection group (for example Boc or Cbz) may be employed, allowing for deprotection 
and further manipulation (eg. amide coupling, reductive amination etc) using standard proce- 
dures described In the literature. 

For intermediates where R^ or R^ contains an additional alcohol functionality, a suitable pro- 
tection group (for example benzyl, tert-butyldimethylsilyl) may be employed, allowing for de- 
protection and further manipulation (eg. ether coupling) using standard procedures described 
in the literature. 

For intenmediates where R\ R^ or A contains an additional carboxy functionality, a suitable 
precursor (eg. alkyl ester) may be employed, allowing for deprotection and further manipula- 
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fion (eg. add or base hydrolysis, conversion to amides via reaction with amines) using stan- 
dard procedures described in the literature. Additional manipulation of compound (V) can be 
perfonmed as described within the general procedures outlined within the example section. 
Scheme 1 



(I) 



r 



reductive 
amination 



NH, + Q 



(11) 



rV, 



NH 



(III) 



carbonyl diimidazole (CDI) 

(IV) 



EXAMPLES 



H 



(V) 



HPLC-MS (Method 

1 0 The following instrumentation is used: 

Hewlett Padcard series 1100 G1312A Bin Pump 
Hewlett Packard series 1100 (Column compartment 
Hewlett Padtard series 1100 G1315A DAD diode an^y detector 
Hewlett Packard series 1100 MSD 

1 5 Sedere 75 Evaporative Light Scattering detedor 

The instrument is controlled by HP Chemstatton software. 

The HPLC pump is connected to two eluent reservoirs containing: 

A: 0.01% TFA In water 
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94 

0.01% TFA in acetonitrile 



The analysis is perfornned at 40 by injecting an appropriate volume of tlie sample (pref- 
erably 1 //I) onto the column which is eluted with a gradient of acetonitrile. 
The HPLC conditions, detector setBngs and mass spectrometer settings used are given in 
the following table. 

Column Waters Xtena iVIS C-1 8 X 3 mm id 5 //m 

Gradient 5% - 1 00% acetonitrile linear during 7.5 min at 1 .5 

mUmln 

Detection 21 0 nm (analogue output from DAD) 

ELS (analogue output from ELS) 

MS lonisation mode API-ES 

Scan 100-1000 amu step 0.1 amu 



10 



After the DAD the flow is divided yielding approximately 1 mL/min to the ELS and 0.5 mL/min 
to the MS. 

mR 

Proton NMR spectra were recorded at ambient temperature using a Brucker Avance DPX 
200 (200 MHz), Bmcker Avance DPX 300 (300 MHz) and Bmcker Avance DPX 400 (400 
MHz) with tetramethylsilane as an internal standard. Chemical shifts (5) are given in ppm 



General procedure {A) 




(1) 

15 The aminoheterocycle (NH2A) wherein A is defined as above, can be converted using stan- 
dard literature procedures (for example WO 2004/002481) to an acyl imidazonium intenmedi- 
ate with cari^onyl diimidazole (CDI) in a solvent such as dichloromethane, dichloroethane, 
tetrahydrofuran, or DMF, Treatment with R^R^NH , wherein R^ and R^ are as defined above, 
gives the compound of fomnula (I). The aminoheterocycle (NH2A) or secondary amine 

20 (R^R^NH) can be either commercially available compounds or compounds that can be pre- 
pared following procedures described in the literature or prepared as described in the rele- 
vant example and general procedures. 
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General procedure (B) 

The desired amines R^R^NH described In General procedure (A), wherein and R^ are as 
defined above are commerdaliy available, or can be prepared by a reductive amination with 
a suitable primary amine and a ketone as shown betow« following procedures described In 
5 the literature (Org. Prep. Proced. Int. 1979. 11, 201). 



NaBH3CN.THF 

^NH^ + 11^ I 

R^ 



(2) 



General procedure (C) 

10 Preparation of 1.1-dicvcloalkvl-3-heteroarvl-urea 

A mixture of 1,V-cart>onyldiimida20le (98 mg, 0.6 mmol), amino heteroarylcompound (0.6 
mmol) and 4-(/V,W-dimethylamino)pyridine (5 mg) in dichloroethane (5 ml) was heated at 
80**C for 1 h. The reaction mixture was cooled to room temperature and was added solution 
of a dicycloalkylamine (0,5 mmol) in dichloroethane (2 ml). The resulting suspension was 
1 5 heated at 80X for 3 h and concentrated. The residue was purified by column chromatogra- 
phy (silica, CH2CI2 then 5-10% ethyl acetate in CH2CI2) to afford the desired urea 50-60% 
yield. 



General procedure (D) 

20 Svnthesis of 1.1-dicvcloalkvl-3-f5-thiaalkvl-thiazol-2-vn ureas 

O O 
r1 X A R«C^,.e,alkylSH pi H . ^ alkvl R^ 

1 2 ^ diisopropylamine 1 2 ^ 

R DMF R 

Hal= Halogen 

Ri and R^ A and R^^ as defined in compound claims 



Representative Example. 
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A mixture of 3-(5-bromo-thlazol-2-yl)-1 ,1-dicycloalkylurea (Example 49)(1 mmol), alkylthiol (2 
mmol) and DIEA (2 mmol) in DMF (5 mL) was heated at 80X for 3 h. The mixture was 
poured into water (20 mL) and was extracted with ethyl acetate (3 x 25 mL). The organic 
layer was washed with water (2 x 30 mL), brine (1 x 30 mL), dried (anhydrous NaaSOA) and 
concentrated in vacuo to furnish a residue containing 3-(5-allcylthio-thia2ol-2-yl)-1,1- 
dicyclohexyl-urea. The crude product was purified by column chromatography (silica, CH2CI2 
then 5-20% ethyl acetate in CH2CI2) to afford 3-(5-allQrIthlo-thiazol-2-yl)-1,1-dicyclohexyi-urea 
in 35-45% yield. 

General procedure (E) 

Synthesis of 1.1-dicvcloaHcvl-3>f5-thiaheteroarvl-thlazol>2-vn ureas 

A mixture of arylthiol (2 mmol) and tert.BuOK (2 mmol) in DIVIF (5 mL) was stirred for 15 min. 
To this solution was added 3-(5-bromo-thiazol-2-yl)-1,1 -dicyclohexyl-urea (Example 49) (1 
mmol) and was heated at 80**C for 3 h. The mixture was poured into water (20 mL) and was 
extracted with etfiyl acetate (3 x 25 mL), The organic layer was washed with water (2 x 30 
mL). brine (1 x 30 mL), dried (anhydrous Na2S04) and concentrated in vacuo to furnish a 
residue containing (5-arylthio-2-thiazolyl)-1,1 -dicyclohexyl-urea. The crude product was puri- 
fied by column chromatography (silica, CH2CI2 then 5-20% ethyl acetate in CH2Cl2and 2% 
i^eOH in CH2CI2) to afford the desired urea in 25-45 % yield. 

General procedure (F) 

Hydrolysis of Esters 

Ester (1 mmol) was dissolyed in 1:1 mixture of THF and methanol (5 mL). To this solution 
was added 2 M solution of LiOH (2 mL, 4 mmol). The mixture was stirred for 4-6 h and was 
concentrated. The residue was diluted with water (1 0 mL) and the aqueous layer was 
washed with ethyl acetate (2x10 mL). The water layer was acidified with HCI to pH 6.0 and 
the precipitated add was extracted with ethyl acetate (2 x 50 mL). The organic layer was 
washed with water (2 x 20 mL), dried (Na2S04) and concentrated in vacuo to furnish corre- 
sponding carisoxylic acid in almost quantltatiye yield. 

General procedure (6) 

Synthesis of Acvl- or Sulfonyl-oiDeridinyl-fthiazolyl^-cvcloalkyl ureas. 
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4. RCOJti HOBl 
orRSOjCtt DIPEA 



3.TFA 




AIT" 



A^COorSOj 
R=Alkyl, aryl etc 



Step I.To N-BoD-piperidone (lOg) in a mixture of MeOI-l (50ml) and THF (50ml) is added an 
equimolar amount of c^cloallcylamine (4.5g) at room temperature. Sodium cyanoboroliydride 

5 (6.3g, 2eq) is added and the reaction stin-ed at room temperature overnight The crude prod- 
uct is filtered through ceiite, concentrated in vacuo, redissolved/suspended In ether, stirred 
for 1h, and decanted. This procedure is repeated 4 times and the combined ether-phases 
are concentrated in vacuo to afford 4-cycloalkylamino-piperidine-1-carboxylic add tert-butyl 
ester as a pale yellow oil which is used directly in step 2. 

1 0 Step 2. A equimolar mixture of 1 ,1 -carbonyldlimidazole, aminoheteroaryl compound (for ex- 
ample 5-methylaminothiazole) and DMAP (5mol% ) in dichloroethane is heated for 4h at 
80^C then cooled to room temperature.The amine product (1 equivalent) from Step 1 is 
added and the reaction is stirred ovemight. Work up and chromatography (5% ethyl acetate 
in hexane) affords the desired Boc protected urea. 

15 Step 3. Boc deprotection is performed using trifluoroacetic add in DCM for 2h at room tem- 
perature. Excess TFA and DCM are removed in vacuo to give the crude amine which is used 
directly in the next Step, 

Step 4. Acylation with either an HOBt activated carboxylic acid or a sulfonylchloride affords 
the required amide or sulfonamide respectively via established literature procedures. 
20 Step 5. If the substltuent on the aminoheteroaryl moiety contains an ester functionality this 
can be hydrolysed using lithium hydroxide in methanol to give the conresponding acid. 

General procedure (H) 

Svnthesis of 5-thioallcvi/5-thloalkvlamino substituted thiazolvl ureas. 



25 
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2.R-Hal.K|C03 



« 

Step 1. A equimolar mixture of 1,1-carbonyldiimidazole, the appropriate 5-thlocyanato- 
thiazol-2-yIamine (oommerclally available or prepared as described in J. Am. Chem. Soc 71, 

5 4007, 1949 or J. Med Chem, 20, 572. 1977) and DMAP (5mol% ) in THF Is heated for 2 h at 
60-70°C and tfien cooled to room temperature. The secondary amine (1 equivalent; prepared 
as described in General procedure (C) or General Procedure (I) is added and the reaction is 
stin-ed overnight at room temperature. The reaction mixture was quenched with water and 
organic phase was isolated. Tlie aqueous phase was extracted with Cl-i2Cl2, and the com- 

10 bined organic phases were dried and concentrated in vacuo. The crude product was purified 
by flash chromatography (heptane: CH2Cl2 20:80 -* 0:100 or heptane: CH2CI2: EtOAc 
20:80:0 0:0:100) afforded the desired (5-thiocyanato-thia2ol-2-yl) urea. 

Step 2. An equimolar mixture of 1,4-dithiothreitol (DTT) and the appropriate (5-thiocyanato- 
15 thlazoI-2-yl) urea (prepared as described in Step 1) in IVIeOH (4 mL/mmol) was stinred in a 
nitrogen atmosphere at room temperature for 2 h. Addition of K2CO3 (3 equiv) and the appro- 
priate allcyl halide (1-3 equivalents). The reaction mixture was stinred at room temperature 
over night and quenched with water. Addition of CH2CI2. The organic phase was isolated and 
the aqueous phase was extracted with CH2CI2, and the combined organic phases were con- 
20 centrated in vacuo. The crude product was dissolved in MeOH or MeCH and purified by re- 
verse phase preparative IHPLC (Gilson) to give the desired product. 

General procedure (I) 

Synthesis of N-acvlated cvcloall<vl-cvcloall<vlamino-amlnes. 
25 Step 1 . A equimolar mixture of 4-piperidone monohydrate hydrochloride, diisopropylethyl- 
amine and the appropriate acyl chloride in CH2CI2 (1 mL/mmol) was stin^d at room tempera- 
ture overnight The reaction mixture was added to CHaCia and the organic phase was 
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washed with 1N NaOH (twice), IN HCI and brine and subsequently concentrated in vacuo to 
give the acylated piperidone which was used directly in Step 2. 

Step 2. A equimolar mixture the ac^ted piperidone (prepared in Step 1) and the appropriate 
(^loallcylamine in THRMeOH (1:1, 2 mUmmol) and 3A molsieves was added sodium 
5 cyanoborohydride (2 equiv) and the mixture was stinred at room temperature ovemight to 
give the crude secondary amine which is filtered through ceiite, concentrated in vacuo, redis- 
solved/suspended in ether, stin-ed for 1h, and decanted. The procedure is repeated 4 times 
and the combined ether-phases are concentrated in vacuo to afford the desired N-ac^lated 
cycloalkylpiperidin-4-yl amine. 

10 

General procedure IJ) for the synthesis of alkvl/arvlsulfones: 
Aryl/all<yl-sulfanyi derivative of diallcyl-tiiiazoiyi urea (0.5 mmol) was dissolved in CH2Cl2(6 
mL) and was cooled to O^^C in an ice bath. To this solution was added peroxy acetic add (10 
mmol) in CH2CI2 (5 mL). The mixture was stirred for 4 h at 0*^0 and was diluted with CH2CI2 
15 (50 mL). The organic layer was washed witii saturated solution of NaHCOs (2 x 30 mL), wa- 
ter (3 X 30 mL), brine (1 x 30 mL). dried (anhydrous Na2S04) and concentrated in vacuo. The 
crude mixture was purified by column chromatography with CH2CI2 tiien 5-20% ethyl acetate 
in CH2Cl2to give the conresponding sulfone. 

20 General procedure (K) for the synthesis of amides, 

A solution of 2-(3,3-dicycloalkylureido)-tiiiazole-4-cariDoxylic add or 2-(3,3- 
dicydoalkylureido)-thiazole-5-carboxylic add (0.60 mmol). DIEA (0.25 mL, 1.50 mmol) and 
TFFH (270 mg, 0.6 mmol) in THF (5 mL) was stirred for 30 min. To this mixture was added 
amine or amino add-ester (0.6 mmol) and ttie reaction mixtures was stinred for 12 h at rt The 
25 reaction mixture was concenti^ted and purified by flash chromatography using CH2CI2 and 
ethyl acetate (4:1) to afford the con-esponding amide. 

General procedure ID for the synthesis of alkvl/arvl-thiazolvl ureas 
To a solution of 1,1-dicydoalkyl-3-(4-hydroxymethyl4hiazol-2-yl) urea (1 mmol) in DCM (5 
30 mL) was added PBra (1 .2 mmol) at 0 °C and stinred for 2h. The mbcture was slowly quenched 
witti ice water and was exb^cted with DCM (3 x20 mL). The organic layer was washed wiUi 
water (2 x 20 mL), brine (1 x 20 mL), dried over sodium sulfate and concenti-ated to afford 
1,1-dicycloalkyl-3-(4-bromomethyl-thiazol-2-yl) urea. This crude bromide was used as such 
for the next step. 
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A mixture of aryl thiol (2 mmol) and potassium tert-butoxide (2 mmol) In DMF (5 mL) was 
stinred for 15 min. To this solution was added 1.1-dicycloalkyl-3-{4-bromomethyl-thiazol-2-yl) 
urea (1 mmol) and was heated at 80*C for 3 h. The mixture was poured into water (20 mL) 
and was extracted with ethyl acetate (3 x 25 mL). The organic layer was washed with water 
5 (2 X 30 mL), brine (1 x 30 mL), dried (anhydrous Na2S04) and concentrated in vacuo to fur- 
nish a residue containing aryt/aiicyl-thiazolyl urea. The cmde product was purified by column 
chromatography (silica, CH2CI2 then 5-20% ethyl acetate in CHaCfeand 2% MeOH in CH2CI2) 
to afford the desired urea. 

10 General procedure (M) for the removel of Boo- group to form amine hydrochlorides 

To the Boc-protected amine (0.5 mmol) was added 4 M solution of HCI in dioxane (2 mL). 
The mixture was stirred for 30 mIn. The mixture was concentrated and the residue was 
washed with anhydrous ether and concentrated to get amine hydrochloride in almost quanti- 
tative yield. 

15 

General procedure (N) for the acvlation of amines 

A solution of amine/amine hydrochloride (0.5 mmol) in DCM was cooled to 0*^0. To this solu- 
tion was added acyl chloride (0.6 mmol) followed by DIEA (1.5 mmol). The mixture was 
stin^ed for 2h and concentrated. The residue was purified by column chromatography (silica. 
20 CH2CI2 then 5-20% ethyl acetate in CH2Cl2and 2% UeOH in CH2CI2) to afford the desired 
product 

General procedure (P) for reductive ammation 

To a mixture of 1,1-dialkyl-3-(5-formyl-thiazoI-2-yl)-urea (0.30 mmol) and dry powdered mo- 
25 lecuiar sieves in CH2Ci2 (2 mL) was added the appropriate akyl-amino hydrochloride (0.36 
mmol). The mixture was stirred for 20 minutes. To this was added sodium triacetoxyboro- . 
hydride (0.39 mmol) and the reaction was stin-ed for sbc to 12 hours at ambient temperature. 
The reaction was quendied with saturated aqueous Na2HC03 (10 mL), extracted once with 
CH2CI2 (10 mL) and once with ethyl acetate (10 mL). The combined organic extractions were 
30 dried over MgS04. After concentration to a crude oil, the desired thiazole urea was purified 
by column chromatography (silica gel and 5% ethyl acetate in CH2CI2, then 1% MeOH and 
10% ethyl acetate in CH2CI2 followed by 2% MeOH and 10% ethyl acetate in CH2CI2) to af- 
ford the product in 14 to 65% yield. 

35 General procedure fQ> for the preparation of sulfonamides 
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Amine hydrochloride (0.20 mmol) and diisopropyl ethylamihe (DIEA, 0.40 mmol) were com- 
bined in CH2CI2 (3 mL) and stirred at ambient temperature. The desired suifonyl chloride 
(0.30 mmol) was added and the reaction was stirred until complete (15-45 minutes). The 
volatile components were removed with reduced pressure and the residue was purified by 
column chromatography (silica gel and 5% ethyl acetate in CH2CI2, then 1% MeOH and 10% 
ethyl acetate in CH2CI2) to afford the product in 44 to 87% yield. 

Example 1 

1 ,1-Dicyclohexyl-3-thiazol-2-yl-urea 



To a solution of aminothiazole (SOmg, 0.5mmol) in dichloromethane was added cariDon- 
yldiimidazole (81 mg, O.Smmol) and the solution stinred 2h at room temperature, Dicydo- 
hexylamine (1eq) was then added and the reaction stirred overnight at room temperature. 
The reaction mixture is then diluted with ethyl acetate {8mL). washed successively with 10% 
sodiumhydrogensulphate (3mL). water (3mL). dried over magnesium sulphate, concentrated 
in vacuo, and the residue purified by HPLC (Gilson 1. X-ten-a column; 0-100% 
CHaCN/HzO/O.r/o TFA; 15 min; flow 50 ml/min) to give the title product (52mg). 

NMR (DMSO-cfe): iy7.28.7.35 (1H. m), 6.91-6.98 (1H, m). 3.35-3.60 (2H, m). 1.01-2.11 
(20H, m); HPLOMS (Method A): mfz = 308 {M+1 ); Rt = 4.07 min. 

Example 2 

3-(5-Chloro-thiazol-2-yl)-1 .1-dicyclohexyl-urea 



Prepared as described in general procedure (A) using 5-chloro-2-aminothiazole and dicycio- 
hexylamine. 

NMR (CDCI3): S8,20 (1H, bs), 7.15 (1H. s). 3.30-3.50 (2H. m). 0.80-2.00 (20H, m); HPLC- 
MS (Method A): m/z = 342.1 (M+); Rt = 5.41 min. 
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Example 3 

1 ,1 -Dicyclohexyl-3-(4-methyl-thiazol-2-yl)-iirea 




5 Prepared as described in general procedure (A) using 4-methyt-2-aminothlazole and dicyclo- 
hexylamine. 

NMR (CDCI3): ^8.10 (1H. bs). 6.40 (1H, s), 3.35-3.55 (2H. m), 1.60-1.96 (14H. m), 1.05- 
1.50 (6H, m); HPLC-IVIS (IVIethod A): /n/z= 322.2 {M+1); Rt = 4.42 min. 



10 Example 4 

1 ,1 -Dicyclohexyl*d-(5-methyl-thiazol-2-yl)-urea 




Prepared as described In general procedure (A) using 5-methyl-2-aminothiazole and dicyclo- 
hexylamine. 

15 'H NMR (CDCI3): 57.93 (1H. bs), 6,92 (1H. s). 3.39-3.51 (2H. m). 1.58-1.92 (14H, m). 1.05- 
1.45 (6H, m); HPLC-MS {Method A): miz = 322 (M+1); Rt = 4.22 min. 



Example 5 

1 ,1-Dicyclohexyl-3-^(5-methyl-[1 ,3,4]thiadiazol-2-yl)-urea 



20 




Prepared as described in general procedure (A) using 5-methyl-2-amino-1,3,4-thiadiazole 
and dicyclohexylamine. 

NMR (CDCI3): 4y8.31 (1H, bs), 3.35-3.55 (2H. m). 2.63 (3H, s), 1.55-1.95 (14H. m), 1.09- 
1,45 (6H, m); HPLC-MS (Method A): /n/2 = 323.2 (M+1); Rt = 4.46 min. 
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Example 6 

2-(3,3«Dfcyclohexyl-ureldo)-4-methyl-thiazole-5-carboxylic acid ethyl ester 



Prepared as described in general procedure (A) using 4-methyl-5-carboxyethyl-2- 
aminothiazole and dicyclohexylamine, 

NMR (CDCI3): S 8.05 (1H. bs), 4.25 (2H, q), 3.31-3.49 (2H, m). 2.55 (3H. s), 1.55-1.95 
(14H, m), 1.11-1.45 (9H, m); HPLC-MS (Method A): m/z= 394.2 (M+); R, = 5.61 min. 

Example 7 

1 -(4-Methyl-cyclohexyl)-1 -(tetrahydro-pyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and (4-methyl- 

cyclohexyl)-(tetrahydro-pyran-4-yl)-amine. 

HPLC-MS (Method A): /n/2= 324 (M+1); Rj = 3.36 min. 

Example 8 1-(4-tert-Butyl^clohexyl)-3-(5-chloro-thia2ol-2-yl)-1-cyclqpentyl-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-tert-butyl-cyclohexyl)-cyclopentyI-amine 

HPLOMS (Method A): miz = 384 (M+); Rt = 6.28 min. 






Example 9 
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1-Cyclopentyl-1-(4-Isopropyl-cyclohexyl)-3-thiazol-2-yl«urea 




Prepared as described in general procedures (A) and (B) using aminothiazole and (4- 
isopropyl-cyclohexi^)-cydopentyl-amine 
5 HPLC-MS (Metliod A): miz = 336 (M+); Rt = 4,97 min. 

Example 10 

1 -BIcyclo[2^.1 ]hept-2-yI-3-(5-chloro-thlazol-2-yl)-1 -cyclopentyl-urea 

10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-^minothiazole and 
bicydo[2.2:i]hept-2-yl-cyclopentyl-anr)ine 
HPLC-MS (Method A): m/z = 340 (M+); Rt = 5.48 min. 

Example 11 

15 1-(3,5-Diniethyl-cyclohexyi)-1-(4-methyl-cyclohexyl)-3-thlazol-2-yl-urea 

xxx^ 

XX 

Prepared as described in general procedures (A) and (B) using aminothiazole and (3,5- 

dimethykyclohexyi)-(4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z= 350 (M+); Rt = 5.13 min. 
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Example 12 

4*(1-Cyclopentyl-3-thiazol-2-yl-ure!do)-c^clohexanecarboxylIc acid ethyl ester 



Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
cyciopentylamino-cyclohexanecarboxylic add ethyl ester. 
HPLC-MS (Method A): m/z = 366 (1^+1); Ri = 3.84min. 

Example 13 

3-(5-Chloro4hiazol-2-^-1-(44iiethyl<yclohexyl)-1-(4-trifiuoromethyl-cyclohexyl)-^ 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cyclohexyI)-(4-trlfluoromethyl-cyclohexyl)-amine. 

HPLC-MS (Method A): miz = 424 (M+1); Rt = 5.41 min. 

Example 14 

3-(5-Chloro-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-1-(tetrahydro-pyran-4-yl)-urea 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(4-methyl-cyclohexyI)-(tetrahydro-pyran-4-yl)-amine. 

HPLC-MS (Method A): m/z = 358 (M+); Rt = 4.64 min. 






K,C 
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Example 15 

3-(5-<ihloro-thiazol-2-yl)-H4-methyl-cyclohexyl)-Hte1r^^ 



Prepared as described in general procedures (A) and (B) using 5-cliloro-2-aminothiazole and 

(4-methyl-cyclohexylHtefrahydro-thlopyran-4-yl)-amine. 

HPLC-MS (Method A): miz = 374 (M+); Rt = 4,91 min. 

Example 16 

3-(5-Chloro-thiazol-2-yl)-1 -(1 ,4-dioxa-spiro[4.51dec-8-yl)-1 -(4-methyl-cyclohexyl)-urea 



Prepared as described in general procedures (A) and (B) using 5-cliloro-2-^minofhiazole and 

(1,4-dioxa-spiro[4,51dec-8-yI)-(4-methyl-cycioliexyl)-amine 

HPLC-MS (Mettiod A): mlz = 414 (M+); Rt = 4.70 min. 

Example 17 

3-(5-Chloro-thlazol-2-yl)-1 ,1 -bls-(4*methyl-cyclohexyl)-urea 



Prepared as described In general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

bis-(4-methyl-cycloIiexyl)-amine. 

HPLC-MS (Method A): m/z = 370 (M+); Rt = 5.78 min. 






wo 2005/066145 PCT/DK2005/000002 

107 

Example 18 



3-(5«Chloro-thiazol-2-yl)-1 -cyclopentyl-1 -(4-methyl-cyclohexyl)-urea 



CH, 

Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 cyclopentyl-(4-metliyl-cyclohexyl)-amine 

HPLOMS (Method A): mtz = 342 (IVI+I); Rt = 5.59 min. 

Example 19 

1-(4*Methyl-cyclohexyl)-3-thiazol-2-yl-1-(4-trifluoromethyl-cyclohexyl)-urea 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
(4-methyl-cyclohexyl)-(4-trifluoromethyi-cyclohexyl)-amine 
HPLC-MS (IVIethod A): miz = 390 (M+1 ); = 4.67 min. 

Example 20 

3-(5-Chloro*-thlazol"2-yI)-1 ,1 *dicyclopentyl-urea 
15 O 



Prepared as described in general procedure (A) using 5-cliloro-2-aminothia20le and dicy- 
clopentylamine. 

HPLOMS (Method A): mIz =314 (M+); Ri = 5.03 min. 
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Example 21 

3.(5-Chloro4hiazo|.2-yl)-1^:ydopentyM-(tetrahydro4hIop^^ 

Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 cyclopentyl-(tetraliydro-tiiiopyran-4-yl)-amine. 

HPLC-I\«S (Method A): m/z = 346 (M+1); Rt = 4.82 min. 

Example 22 

3-(5-Chloro-thla2ol-2-yl)-1-cyclopentyl-1-(tetrahydro-pyran-4-yl)-urea 



6 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
cyclopentyl"(tetrahydro-pyran-4-yl)-amine. 
HPLC-MS (IVIethod A): m/z= 330 (M+); Rt = 4.09 min. 



Example 23 

1 ,1 -Bls-(4-methyl-cyclohexyl)-3-thiazol-2-yl-urea 




15 

Prepared as described in general procedures (A) and (B) using aminothlazole and bis-(4- 
mettiyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z = 336 (M+1); Rt = 4.88 min. 
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Example 24 

4-[3-(5-Chloro-thiazol-2-yl)-1K4-meth^<yclohexyi)-ureido]H^ acid 
ethyl ester 



Prepared as described in general procedures (A) and (B) using 5-chk)ro-2-aminothtazole and 
4-(4-methyl-cyclohexylamino)-cyclohexanecarboxylic acid ethyl ester 
HPLC-MS (Method A): miz = 429 (M+1); Rt = 5.21 min. 

Example 25 

1-(4-tert-Butyl-cyclohexyl)-1-(4-methyl-cyclohexyl)»3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using 5-chlon>2-aminothiazole and 

(4-terl-butyl-cyclohexylH4-methyl-cyclohexyl)-amine 

HPLC-MS (Method A): m/z = 378 (M+1); Rt = 5.84 min. 

Example 26 

4-[3-(5-Chloro-thiazol-2-yl)-1-cyclopentyl-ureldo]-cyclohexanecarboxylic acid ethyl es- 
ter 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothlazole and 
4-Cyclopentylamino-cyclohexanecarboxylic acid ethyl ester. 
HPLC-MS (Method A): mIz = 400 (M+); Rt = 5.08 min. 




CH, 
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Example 27 

1-(4-lsopropylH:yclohexyI)-1-(4H(nethyl<yclohexyl)-3-tiiiazol-2-yl-ure^ 




Prepared as described in general procedures (A) and (B) using aminothiazole and (4- 
5 isopropyl-cyclohexyI)-(4-methyl-<yclohexyl)-amlne. 
HPLC-MS (Method A): miz = 364 (M+i); Rt = 5.52 min. 

Example 28 

1-Bicyclo[2J2J]hept-2-yl-3-(5-chloro-thiazol-2-yl)-1-(4-methyl-cyclohexyl)*-urea 




10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-amlnothiazole and 
bicyclo[2.2.1]hept-2-yl-(4-methyl-cyclohexyl)-amine. 
HPLC-MS (Method A): mIz = 368 (M+); Rt = 5.95 min. 

Example 29 

3-(5-Chloro-thiazol-2-yi)-1'^4-isopropyl-<:yclohexyl)-1-(4-methyl-cyclohexyi}-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazoie and 

(4-isopropyl-cyclohexylH4-methyl-cyclohexyl)-amine. 

HPLC-MS (Method A): m/z= 399 (M+1); Ri = 6.19 min. 
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Example 30 

3K5-Chloro-thlazol-2-yl)-1-cyclopentyl-1-(1,4<lloxa-spiro[4.5]dec-A-^^ 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 cyclopentyl-(1 ,4-dioxa-splro[4.5]dec-8-yl)-amine 

HPLOMS (Method A): m/z = 386 (M+); Rt = 4.55 min. 

Example 31 

1 -CyclopentyM -(4-methyl-cyclohexyl}-3-thiazol-2-yl-urea 



10 Preparied as described in general procedures (A) and (B) using aminothiazole and cyclopen- 
tyl-(4-methyl-cyclohexyl)-amlne. 
HPLC-IVIS (Method A): m/z = 308 (M+1 ); R, = 4.25 min. 

Example 32 

1 •<4-Methyl-cyclohexyl)-1 -(tetrahydro-th!opyran'4-yl)-3-thlazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and (4-methyl- 

cyclohexyl)-(tetrahydro-thiopyran-4-yl)-amine. 

HPLC-MS (Method A): m/z = 340 (M+1); Rt = 4.04 min. 




CH, 



15 
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Example 33 

3-(5-Chloro-thiazol-2-ylH-(3,5-dinfiethylH:ycIohexyi)-H4^ 



CH, 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(3,5-dinriethyl<ydohexyl)-(4HTiethyl-cydohexyl)-amine. 

HPLC-MS (Method A): miz = 385 (M+1); Rt = 6.00 min. 



Example 34 

4-[1-(4Methyl-cyclohexyl)-3-thiazol-2-yl-ureido]-cyclohexanecarboxylic acid ethyl es- 
ter 




Prepared as described in general procedures (A) and (B) using aminothiazole and 4-(4- 
methyl-cyclohexylamino)-cyciohexanecarboxyIic add ethyl ester 
HPLC-MS (Method A): mIz = 394 (M+1); Rt = 4.43 min. 

Example 35 

1 5 3-(5-Chloro-thiazol-2-yl)-1 -cyclopentyl-1 -(3,5-dimethyl-cyclohexyl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

(3,5-dimethyl-cyclohexyI)-(4-methyl-'CydopentyI)-amine. 

HPLC-MS (Method A): m/z = 356 (M+1); R« = 5.86 min. 
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Example 36 

1 -(4-tert-Butyl-cyclohexyl)-3-(5-chloro-thlazol-2-yl)-1 -(4-methyl-cyclohexyl)-urea 




Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
5 (4-tert-*utylKydohexylH4-methylKydohexyl)-arnine 
HPLOMS (l\flethod A): miz = 412 (M+1); Rt = 6.44 min. 

Example 37 

3-(5-Chloro-thiazol-2"-yl)-1*cyclopentyM-(4-isopropyI-cyclohexyl)-urea 




10 Prepared as descril^d in general procedures (A) and (B) using 5-chloro-2-aminothiazoie and 
(4-tert-butyl-cyclohexyl)-cycIopenty!-amine 
HPLC-IWS (Method A): /n/z= 370 (IW+1); Rt = 6.20 min. 



Example 38 

1 -(4-Methyl-cyclohexyl)-3-(5-methyl-thlazol*2-yl)-1 -(tetrahydro-i>yran*4-yl)-urea 



15 




Prepared as described in general procedures (A) and (B) using 5-*methyl-2-aminothiazole 
and (4-methyl-cyclohexyl)-(tetrahydro-pyran-4-yl)-amlne. 
HPLC-I\/1S (Method A): miz = 338 (M+1 ); R, = 3.50 min. 
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Example 39 

1^4-Methyl<yclohexyl)-3K5Hnethyl4hia2oI-2-yO-1Ktetrahydro-thlopyran-4-yI)Mirea 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothia20le 
and (4-methyl-cyclohexylHtetrahydro-thiopyran-4-yl)-amlne. 
HPLC-MS (IVIethod A): mtz = 354 (M+1): R» = 4.15 min. 



Example 40 

1-(4-tert-Butyl-cyclohexyO-1-<4Hnethyl-cyclohexyl)-3-(5-methyWhla2ol-2-yl)-urea 




10 Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothlazole 
and(4-tert-butyl-cyclohexyl)-(4-niethyl-cyclohexyl)-amine 
HPLC-MS (Method A): miz = 392 (M+1): Ri = 5.81 min. 

Example 41 

4-[1-{4-Methyl-cyclohexyO-3-(5HmethyMhlazol-2-yl)-ureidol-cyclohexanecarbo^icacid 
15 ethyl ester 




Prepared as described in general procedures (A) and (B) using 5-metliyl-2-amlnothiazole 
and 4-(4-methyl-cyclohexylamino)-cycIoliexanecart)oxyllc add ethyl ester. 
HPLC-MS (Method A): mIz = 408 (M+1); Rt = 4.44 min. 
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Example 42 

1.(2,3-Dioxa-splro[4.51dec-8-yl)-1-(4Hmethyl<yclohexyl)^^^ 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and (1 .4-Dioxa-splro[4.5]dec-«-ylH4-methyl-cyclohexyl)-am^ 
HPLC-MS (Method A): m/z= 3.94 (M+1); Rt = 3.88 min. 

Example 43 

1-{4-lsopropylK;yclohexyl)-1K4-methyi-cyclohexyl)-3K5-methyl-th!azo!-2-^^^ 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminotliiazole 
and (4-tert-butyI-cycloliexyl)-(4-methyl-cyclohexyl)-amine 
HPLC-MS (Method A): n7/z= 378 (M+1); Rt = 5.57 min. 

Example 44 

1<44«ethyl-cyclohexyl)'5K5-methyl4hla2ol-2.yl).1^4-iJ^ 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 

and(4-methyl-cydohexyl^(4-trifluoromethyl-cyclohexyl)-amlne 

HPLC-MS (Method A): miz = 404 (M+1); Rt = 4.81 min. 
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Example 45 

1,1.Bis^4Hnethyl<yclohexyl)-3-(5-methyI-thlazoI-2-yl)-ure^ 

H,C 

Prepared as described in general procedures (A) and (B) using 5-metliyl-2-aminothiazole 
5 and bis-(4-methyl-cycloliexyl)-amine. 

HPLC-MS (Method A): /n/z= 350 (M+1); Rt = 4.89 min. 

Example 46 

I5-(3.3-Dicyclohexyl-ureldo)-[1,3,4]thiadiazoI-2-yl]-acetlc add ethyl ester 




10 Prepared as described in general procedure (A) using dicycloliexylamine and 2- 
amino[1,3,4]thiadiazol-2-yr|-5-acetic add ethyl ester. 
HPLC-MS (Method A): mlz= 395 (M+1); R, = 4.37 min. 

Example 47 

2-(3,3-Dlcyclohexyl-ure1do)-4,5,6,7-tetrahydro-benzothlazole-4-carboxyllc acid ethyl 
15 ester 




Prepared as described In general procedure (A) using dicyclohexylamine and 2-amlno- 
4,5,6,7-tetrahydro-benzothiazole-4-carbo)^ic add ethyl ester (prepared as described in Tet 
Lett. 2001, 8911) 
20 HPLC-MS (Method A): m/z = 435 (M+1); Ri = 4.81 min. 
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Example 48 

1,1J)lcyclohexyl-3-(3-methyl-l1,2,41thladlazol-5.yl)-urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 3-methyl-5- 
5 amino-[1,2,41thiadiazole 

HPLC-IVIS (l\/lethod A): miz = 323 (M+1); Rt = 4.24 min. 

Example 49 

3-(5-Bromo-thlazol-2-yO-1 ,1-dlcycIohexyl-urea 



Prepared as described In general procedure (C) using dicyclohexylamine and 2-amlno-5- 
bromothiazole. 

NMR (CDCI3): 8 0.80-2.00 (m. 20H). 3.38 (m. 2H). 7.23 (s. 1H). 8.18 (br. 1H); HPLC-MS 
m/z=387(IVI+1). 

Example 50 

2-(3,3-Dicyclohexyl-ureldo)'4hlazole-5-carboxyllc acid methyl ester 



Prepared as described in general procedure (C) using dicydoliexylamine and 2-amino- 
20 thiazole-5-carboxylic acid metliyl ester. 

NMR (CDCI3): 5 1.02-1.90 (m. 20H), 3.41 (m. 2H). 3.84 (s, 3H). 8.02 (s. 1H). 8.08 (br, 1H); 
HPLC-MS: mtz = 366 (M+1). 





Example 51 

25 2-(3,3-Dicyclohexyl-ureido)-thia2ole-5-carboxylic acid 
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Prepared as described In general procedure (F) from 2-(3.3^1lcydohexyl-ureldo)-thlazole-5- 
carbo)^lc acid methyl ester. 

NMR (DMSO-de): 5 1.02-1.87 (m. 20H). 3.42 (m. 2H). 7.92 (8. 1H). 11.02 (br, IH); HPLC- 

5 MS:iTi/z=352(M+1). 
Example 52 

1,1-Dicyclohexyl-3-(5HiiethylsuIfanyl-I1,3,4]thiadlazol-2-yl)-urea 



10 Prepared as described In general procedure © using dKydohexylamine and 2-amino5- 
methylsulfanyH .3,4-thiadiazole. 

<H NMR (CDCI3): 5 1.12-1.32 (m. 6H), 1.61-1.88 (m. 14H). 2.66 (s. 3H). 3.39 (m. 2H). 9.02 
(br. IH); HPLC-MS: m/z= 355 (M+1). 

Example 53 

15 i,l-Dicyclohexyl-3-(5-methanesulfonyl-[1,3,4lthladlazol-2-yl)-urea 



1.1-Dlcyclohexyl-3-(5-methanesulfanyl-[1.3.4]thiadiazol-2-yl)-urea (0.5 mmol) was dissolved 
In CH2Cl2(6 mL) and was cooled to O'C In an loe bath. To this solution was added peracetic 
add (10 mmol) In CH2Cl2(5 mL). The mixture was stirred for 4 h at O'C and was diluted with 
20 CH2CI2 (50 mL). The organic layer was washed with saturated solution of NaHCOa (2 x 30 
mL), water (3 x 30 mL), brine (1 x 30 mL). dried (anhydrous Na2S04) and concentrated in 
vacuo. The crude mixture was purified by column chromatography with CHaCiz then 5-20% 
ethyl acetate in CHjClzto give l,l-dicydohexyl-3-(5-methanesulfonyK1.3,41thiadiazoi-2-yl)- 
urea (155mg).. 

25 NMR (CDCI3): 5 1.17-1.35 (m. 6H). 1.64-1.85 (m. 14H), 3.32 (s, 3H), 3.41 (m, 2H). 9.33 
(br, IH); HPLC-MS: miz = 387 (M+1). 
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Example 54 

I2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylsulfanyl]-acetIc acid methyl ester 




5 Prepared as described in general procedure (D) using 3-(5-bromo-thlazol-2-yl)-1 ,1- 
dlcyclohexyl-urea and methyl thioglycolate 

NMR (CDCI3): 5 1.14-1.36 (m. 6H), 1.60-1.86 (m, 14H). 3.42 (m, 4H). 3.71 s, 3H). 7.40 (s. 
1H). 7.86 (br, 1H); HPLC-MS: m/z = 412 (M+1). 

10 Example 55 

[2-(3,3-Dicyclohexyi-ureido)'thiazo l-5-ylsulfany1]-acetic acid 




Prepared as described In genera! procedure (F)from [2-(3,3-dicyclohexyl-ureido)-thia2ol-5- 
yisuHanylJ-acetic add methyl ester. 
15 NMR (DMSO-de): 5 1.12-1.96 (m, 20H). 3.38 (m. 2H). 3.45 s, 2H). 7.34 (s. 1H). 11.6 (br. 
1H); HPLC-MS: mlz=Z96 (M+1). 

Example 56 

1,1-Dlcyclohexyl-3-[5-(pyridin-2-ylsulfanyl)-thiazol-2-yll-urea 




Prepared as desoibed In general procedure (E) using 3-(5-bromo-thla2ol-2-yl)-1 ,1- 
dicydohexyl-urea and 2-mercaptopyridine. 
HPLC-MS: m/z = 417 (M+1). 

25 Example 57 

2-[2-(3,3-Dlcyclohexyl-ureldo)-thia2ol-5-ylsulfanyll-1 H-imida20le-4-carboxylic acid ethyl 
ester 
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Prepared as described In general procedure (E) using 3-(5-bromo-thlazol-2-yl)-1.1- 
dicyclohexyl-urea and ethyi-2-mercapto-1H-imidazoIe-4-carboxyIate. 

NMR {CDCI3): 5 1.09 (t. 3 H). 1.23-1.33 (m. 6H), 1.60-1.82 (m. 14H). 3.34 (m, 4H). 4.29 
5 (q. 2H). 7.50 (s. 1H). 7.64 (s, 1H). 7.89 (br. 1H). 7.94 (br. 1H); HPLC-MS: miz = 478 (M+1). 

Example 58 

2-[2-(3,3-DicycIohexyl-ureldo)-thlazol-5-ylsulfanyll-1H-lmldazole-4-carboxylicacid 



10 Prepared as described In general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureldo)-thlazol-5- 
ylsulfanyr|-1H-imidazole-4-carboxyllc add ethyl ester. 

NMR (DMSO-de): 5 1.04-1.96 (m. 20H). 3.40 (m. 2H). 7.56 (s. 2H), 7.79 (br. 1H), 11.2 (br. 
1 H): HPLC-MS: m/z = 450 (M+1 ). 

15 Example 59 

2-[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylsulfanyl]-3-methyl^H-lmidazole-4-carboxylic 
acid ethyl ester. 



Prepared as described In general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1,1- 
20 dicydohexyl-urea and ethyl-2-mercapto-1-methyl-1 H-lmidazole-4-carboxylate. 

*H NMR (CDCIa): 5 1.16 (t, 3 H). 1.29-1.34 (m. 6H), 1.68-1.84 (m. 14H). 3.38 (m, 4H). 3.97 
(s. 3H). 4.29 (q. 2H), 7.55 (s. 1H). 7.67 (s. 1H). 7.93 (br. 1H); HPLC-MS: m/2 = 492 (M+1). 

Example 60 

25 2-I2-(3,3-Dicyciohexyl-ureldo)4hlazol-5-ylsulfanyll-34iiethyl-^H-imidazole-4-carboxyn 





acid 
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Prepared as described In general procedure (F) from 2-[2-(3,3-dlcyclohexyl-ureldo)-thlazol-5- 
ylsulfanyl]-3Hfnethyl-3H-lmldazole-4-can)oxylioacid ethyl ester. 

NMR (DMSO-de): 5 1.17-1.89 (m, 20H), 3.38 (m, 2H). 3.88 (s. 3H), 7.57 (s. 1H), 7.61 (s. 
5 1H); HPLC-MS: miz = 464 (M+1). 

Example 61 

1,1-Dlcyclohexyl-3-[5-(1-methyl-1H-lm!dazol-2-ylsulfanyl)-th!azol-2-yl]-urea 



10 Prepared as described in general procedure (E) using 3-(5-bromo-thlazol-2-yl)-1 ,1- 
dicydoliexyl-urea and 2-mercapto-1-methyl-1H-imidazole. 

NMR {CDCI3): S 1.09-1.31 (m, 6H). 1.64-1.80 (m, 14H). 3,35 (m. 4H). 3.73 (s, 3H), 6.88 
(d, 1H). 6.99 (d, 1H), 7.47 (s, 1H), 8.14 (br, 1H); HPLOIVIS: m/z = 420 (M+1). 

15 Example 62 

1 ,1 -DJcyclohexyl-3-pyrazln-2-yl-urea 



Prepared as described In general procedure (C), using dicydohexylamlne and 2- 
aminopyrazlne. 

20 NMR (CDCis): 5 1 .15-1.36 (m, 6H). 1 .65-1.86 (m. 14H). 3.49 (m, 2H),.6.99 (br, 1H), 8.12 
(d. 1H). 8.19 (d. 1H), 9.33 (s, 1H); HPLC-MS: m/z = 303 (M+1). 



Example 63 

2-(3,3-Dlqfclohexyl-ureldo)-thiazolew('Carboxyllc acid ethyl ester 
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Prepared as described in general procedure (C) using dicydohexylamine and ethyl-2-amino- 
4-thiazolecarboxylate. 

NMR (CDCI3): 58.12 (1H, s), 4.21 (3H. q), 3.30-3.45 (2H. m), 1.25-1.90 (23H, m); HPLC- 
MS:m/2 = 380(M+1). 

5 Example 64 

2-(3,3-Dicyciohexyl-ureido)-thiazole-4-carboxylic acid 




Prepared as described in the general procedure (F) from 2-(3,3-dicyclohexyl-ureido)-thlazole- 
1 0 4-carboxyIic acid ethyl ester. 

NMR (CDCI3): 511.41 (1H, s). 7.92 (1H, s). 3.95 (2H, m). 1.15-1.90 (20H. m); HPLC-MS: 
/n/z= 352 (M+1). 

Example 65 

Acetic acid 2-(3,3-dicycloliexyi-ureido)4h]azoM-ylmethyl ester 




Prepared as described in general procedure (C) using dicydohexylamine and acetic add-2- 
amlnothlazol-4-yl methyl ester. 

NMR (CDCI3): 57.95 (1H, s). 6.81 (1H, s), 5.05 (2H, s), 3.40 (2H, m), 2.12 (3H,s), 1.15- 
1 .90 (20H, m); HPLC-MS: miz = 380 (M+1 ). 

20 Example 66 

1 ,1 •*Dicyclohexyl-3-(44iydroxymethyl*thiazol-2-yl) urea 
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Acetic acid-2-(3,3-dlcyclohexyl-ureidoHhiazol-4-yl methyl ester (Z4 g. 6.3 mmol) was stirred 
with a solution of potassium carbonate (0.9 g. 6.5 mmol) in 2:1 methanolAwater at room tem- 
perature for 4 hours. The mixture was extracted with ethyl acetate (3 x 50 mL) and tiie com- 
bined organic extracts was dried over sodium sulphate, filtered and concentrated to obtain 
5 1 ,1-dicyclohexyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (2.0 g). 

mR (CDCI3): SB.95 (1H, s). 6.63 (1H, s), 4.60 (2H. s). 3.46 (2H, m), 1.15-1.90 (20H, m); 
HPLC-MS: /n/z= 338 (M+1). 

Example 67 

10 Ethyl {2-Idlcyclohexylureldol-5-lmldazoM-yl-thia2ol-4-yl}-acetic acid 



Prepared as described in general procedure (A) using dlcyclohexylamine and 5-chloro-(2- 
amino-4-thiazolyl)acetic acid ethyl ester (prepared by chlorination of 2-aminothla20le-4-acetic 
acid ethyl ester using N-chlorosucccinamide in acetic acid at room temperature for 3h). 
1 5 HPLC-MS: miz = 460 (M+1 ). 

Example 68 

Ethyl {5-Chloro-2-[3-dlcyclohexylureido]-thlazo!-4-yl}-acetate 



20 Prepared as described In general procedure (A) using dicyclohexylamine and 5-chloro-(2- 
amino-4-thiazolyl)acet!cacid ethyl ester (prepared by chlorination of 2-aminothiazoIe-4-acetic 
add ethyl ester using N-chlorosuccdnamide in acetic add at room temperature for 3h). 
HPLC-MS: m/z= 428 (M+1). 





25 



Example 69 

1 ,1 -Dicyclohexyi-3-(4,5-dimethyl-thiazol-2-yl)-urea 
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Prepared as described in general procedure (A) using dicycloliexylamine and 3,4-dimethyl-2- 
aminothiazole 

HPLC-IViS: mlz^ 336 (M+1). 

5 Example 70 

1,1-Dicyclohexyl-3-{1,2,4]thladiazol-5-yl-urea 




Prepared as described in general procedure (A) using dicyclohexylamine and 5-amino-1,2,4- 
thiadiazole 
10 HPLOMS: miz = 309 (M+1). 

Example 71 

1 ,1 .DIcyclohexyl-3-(4,5,6,7-tetrahydro-ben20thlazol-2-yl)-urea 




15 Prepared as described in general procedure (A) using dicyclohexylamine and 2-amino- 
4,5,6.7-tetrahydro-benzothiazole 
HPLC-MS: m/z= 362 (M+1). 



Example 72 

20 1 ,1 -Dicyclohexy W-(5,6-dihydro-4H-cycIopentathiazol-2-yl)-urea 




Prepared as desoibed In general procedure (A) using dicydohexylamine and 2-amino-5,6- 

dihydro^H-cydopentathiazole 

HPLC-MS: /n/z= 349 (M+1). 

Example 73 

3-(5-Chloro-pyrldin-2"yl)-1 ,1 -dicyclohexyl-urea 
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Prepared as described In general procedure (A) using dlcyclohexylamine and 2-amino-5- 
chloropyridine 

HPLC-MS: miz = 336 (M+1). 

5 

Example 74 

[2-{3,3-Dlcyclohexyl-ureido)-5-chloro-thla2o!-4-yl]-acetic acid 




Prepared from Ethyl {5-Chloro-2-I3-dicyclohexyIureidol-thiazol-4-ylhacetate using general 
10 procedure (F). 

HPLC-MS: mIz = 400 (M+1). 

Example 75 

1,1-Dicyclohexyl-3-(3-methoxy-I1,2,4]thladiazol-5-yl)-urea 

15 ^ 

Prepared as described in general procedure (A) using dicyclohexylamlne and 3-methoxy-5- 
amino-1 ,2.4-tiiiadiazole 
HPLC-MS: rnlz= 339 (M+1). 

20 Example 76 

1,1-Dicyclohexyl-3K3-methylsulfenyl-[1^^]thiadlazol-5-yl)-urea 

Prepared as described in general procedure (A) using dicydohexylamine and 3-thiomethoxy- 
5-amino-1 ,2,4-thiadiazole 
25 HPLC-MS: mIz = 355 (M+1 ). 
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Example 77 (General procedure A) 

[5-(3,3-DicycIohexyl-ureldo)-[1,3,41thiadla2ol-2-yll-acetic acid 




Prepared from [5-(3,3-DicydohexylHireldoH1,3,41thiadiazol-2-yll-acetic acid ethyl ester 
as described in general procedure (F). 
HPLOMS: miz = 367 (M+1). 

Example 78 

1-Cyclohexyl-1-(tetrahydro-pyran-4-yl)-3-thla2ol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and cyclo- 

hexyl-{tetraiiydro-pyran-4-yl)-amlne, 

HPLC-MS: m/z= 310 (IVI+1). 

Example 79 

14;yclohexyl-1-(tetrahydro-thiopyran-4-yl)-3-thiazol-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and cyclo- 

hexyl-(tetrahydro-thiopyran-4-yl)"amine. 

HPLC-MS: m/z= 326 (M+1). 

Example 80 

4-(1-Cyclohexyl^-thia7ol-2-yl-ureldo)-cyclohexanecarboxyIic acid ethyl ester 
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Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 
cyclohexylamino-cyclohexanecarboxytic add ethyl ester 
HPLC-MS: m/z = 380 (M+1). 

Example 81 

3-[4-(1-Cyclohexyl-3-thlazol-2-yl-ureido)-cyclohexyl]-propIonIc acid ethyl ester 



Prepared as described in general procedures (A) and (B) using aminothiazole and 3-(4- 
cyclohexylamino-cyclohexyO-propionic acid ethyl ester 
HPLC-MS: m/z = 408 (M+1). 

Example 82 

1 *Cyclohexy!-1 -{4-oxo-cyclohexyI)-3-thiazoI-2-yl-urea 



Prepared as described in general procedures (A) and (B) using aminothiazole and 4- 

cyclohexylamino-cyclohexanone 

HPLC-MS: m/z = 322 (M+1). 

Example 83 

3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(tetrahydro-pyran'4-yl)-urea 



Prepared as described In general procedures (A) and (B) using 5-chloro-2-aminothiazoIe and 

cyclohexyKtetrahydro-pyran-4-yl)-amine 

HPLC-MS: /n/z= 344 (M+1). 






Example 84 

3-<5-Chloro-thiazol-2-yl)-1 -cyclohexyM -(tetrahydro-thiopyran-4-yl)-urea 
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■a 



Prepared as described in general procedures (A) and (B) using 5-ciiloro-2-aminothiazole and 

cyclohexyl-(tetrahydro4hiopyran-4-yl)-amlne 

HPLC-MS: /n/z= 360 (M+1). 

Example 85 

4-[3-(5-Chloro-thiazol-2-yl)-1 -cycIohexyl-ureido]-cyclohexanecarboxyiic acid ethyl es- 
ter 



10 Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazole and 
4-cyclohexylamino-cyclohexanecarboxylic add ethyl ester 
HPLC-MS: m/z = 414 (M+1). 

Example 86 

1 5 3-{4-[3-(5-Chloro-thsazol-2-yl)-1 »cyclohexyi-ureido]-cyclohexyl}-propionic acid ethyl 



Prepared as described in general procedures (A) and (B) using 5-chloro-2-aminothiazDle and 
3-(4-cyclohexylamino-cyclohexyl)-propionic acid ethyl ester 
20 HPLC-MS: miz = 442 (M+1 ). 

Example 87 

2-[3-(5-Chloro-thlazol-2-yl)-1 -cyclohoxyl-ureido]-cyclohexanecarboxylic acid methyl 
ester 




ester 





VfO 2005/066145 



PCT/DK2005/000002 



129 



Prepared as described in general procedures (A) and (B) using 5-cliloro-2'^minothiazole and 
2-cyclohexylamino-cydohexanecarboxylic acid etiiyl ester 
HPLC-MS: miz = 400 (M+1 ). 

Example 88 

3*(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(4-oxo-cyclohexyi)-urea 



Prepared as descrit)ed In general procedures (A) and (B) using 5-chloro-2-aminothiazole and 

4-cyciohexylamino-cyclohexanone 

HPLC-MS: m/z= 356 (M+1). 

Example 89 

1-Cyclohexyl-3H5-methyl-thlazol-2-yl)-1-(tetrahydro-pyran^-yI)-u 



Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and cyclohexyl-(tetrahydro-pyran-4-yl)-amine 
HPLOMS: mlz = 324 (M+1 ). 

Example 90 

1-Cyclohexyl-3-<5-methyl4hlazol-2-yl)-1Ktetrahydro-thiopyran-4-^^ 






Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
and cyclohexyl-(tetrahydro-thlopyran-4-yl)-amine 
HPLC-MS: m/z= 340 (M+1), 



Example 91 
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4H[1'Cydohexyl'^-(5-methyl4hiazol-2-yi)-ureldo]-cyclohexanecarboxyllc acid ethyl es- 
ter 




Prepared as described in general procedures (A) and (B) using 5-methyi-2-aminothlazole 
5 and 4-cyclohexylamino-cyclohexanecarboxyllc add ethyl ester 
HPLC-MS: mlz= 394 (M+1). 

Example 92 

3-{4-[1-Cyclohexyl-3-(5-methyl-thiazol-2-yi)HjreIdo]-cyclohexylH)ropionic acid ethyl 
10 ester 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminotliia2ole 
and 3-(4-cyclohexylamino-cyclohexyl)-propionic add ethyl ester 
HPLC-MS: miz = 422 (M+1). 

15 

Example 93 (General procedures A and B) 

1 -Cyclohexyl-3-(5-methyl-thlazol-2.yl).1 -(4oxo-cycloh6xyl)-urea 




Prepared as described in general procedures (A) and (B) using 5-methyl-2-aminothiazole 
20 and 4-cydohexylamino-cydohexanone 
HPLC-MS: m/z = 336 (M+1). 



Example 94 

25 1 -Cyclohexyl-1 -piperidin-1 •yl-34hlazol-2>yl-urea 
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Piperidin-1-yl-amine (0.25 g, 2.5 mmol) and cyclohexanone (0.25 g, 2.5 mmol) was dissolved 
in MeOH (5 mL) and acetic acid ((0.25 mL). Aproximately 2/3 of the NaCNBHa (0.46 g, 7.49 

5 mmol) was added and the reaction mixture was stinred for 1 h before the last 1/3 was intro- 
duced. The reaction mixture was stinred 16 h before the volatiies were removed in vacuo. 
The residue was separated between EtOAc (50 mL) and semi saturated sodium carbonate 
(50 mL). The organic phase was dried (MgS04). filtered and concentrated in vacuo. The 
residue was dissolved in 1 .2-dichloroethane (5 mL) (Solution 1). 

10 Another flask was charged with 2-aminothiazole (0.25 g. 2.5 mmol) in 1 ,2-dichloroethane (10 
mL) and CD! (0.40 g. 2.5 mmol)) was added. The mixture was stin-ed for 1 h before) solu- 
tionl was added. The reaction mixture was sUned for 16 h before the solvent was removed 
in vacuo. The product was separated between EtOAc (50 mL) and HCI (IN, 50 mL) and the 
organic phase was washed with brine (50 mL) and dried (MgS04) to give 520 mg of 1- 

1 5 Cyclohexyl-1 -piperidin-1 -yl-3-thiazol-2-ykirea. 

NMR (CDCI3): S 9.85 (s, 1H), 7.35 (d. 1H). 6.83 (d. 1H), 3.30-3.15 (m. 1H). 2.90-2.85 (m, 
2H). 2.75-2.65 (m, 2H), 2.45-2.35 (m, 2H), 1.90-1.60 (m, 12H). 1.35-1.10 (m. 5H) 
HPLC-MS (Method A): m/z= 309 (M+1); Rt = 3.91 min. 

20 

Example 95 

1 -CyclohexyM -pyrrolidin-l -yl-3-thlazol-2-yl-urea 




25 



Procedure as in Example 94 using pyrrolidin-1-yl-amine and cyclohexanone 
HPLC-MS (Method A): mlz = 295 (M+1); Rt = 3.60 min. 



Example 96 

[2-(3,3-Dlcyclohexyl-urelclo)-5-methyl-thlazol-4-yll-acetic acid ethyl ester 
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CH, 



Prepared as described in general procedure (A) using dicyclohexylamine and 5Hnnethyi-(2- 
amlno4-thla20lyl)acetlc add ethyl ester 
HPLC-MS:in/z=409 (M+1). 

Example 97 

[2-(3,3-Dicyclohexyl-ureido)-5-ethyl-thiazol^-yq-acetic acid ethyl ester 



Prepared as described in general procedure (A) using dicyclohexylamine and 5-ethyl-(2- 
1 0 amino-4-thlazoiyl)acetlc acid ethyl ester 
HPLC-MS: m/z = 422 (M+1). 

Example 98 (General procedure A) 

[2-(3,3-Dicyclohexyl-ureido)-S-methyl-thiazol-4-yI]-acetic acid 



Prepared from [2-(3,3-dicyclohexyl-ureido)-5-methyl-thiazol-4-yO-acetic add ethyl ester 
using ge'neral procedure (F). 

HPLC-MS: /n/z= 380 (M+1). 

20 

Example 99 

4-[3-(5-Chloro-thlazol-2-yl)-1 -<4-methyl-cyciohexyl)-ureido]-cyclohexanecarboxylic acid 
ethyl ester 





15 




CH, 
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Prepared as described in general procedures (A) and (B) using &<:liloro-2-amlnothiazole and 
4-(4-metiiyl-cyclohexylamino)-<ydohexanecarboxyllc add ethyl ester 
HPLC-I\^S: miz = 428 (M+1). 

5 Example 100 (General procedure A) 

1,1-Dlcyclohexyi-3-(5-cyclopropyl-I1,3,4lthladlazol-2-yI)-urea 



Prepared as described in general procedure (A) using dicydohexylamine and 2-amino-5- 
(ydopropyl-1 ,3,4-tliiadiazole 
10 HPLC-IVIS: mIz = 349 (M+1 ). 

Example 101 (General procedure A) 

1 ,1 -Dicyclohexyl-3-(5-ethylsulfanyl-[1 ,3,4]thladlazol-2-yl)-urea 



1 5 Prepared as described in general procedure (A) using dicydohexylamine and 2-SKnino-5- 
ethylthio-1 .3,4-thiadiazole 
HPLC-MS: m/z= 369 (M+1). 

Example 102 (Genera) procedure A) 
20 1,1-Dlcyclohexyl-3-(54rifluoromethyl-[1,3,4]thiadiazol-2-yi)-urea 



Prepared as described in general procedure (A) using dicydohexylamine and 2-amino-5- 
trifluoromethyl-1, 3,4-thiadiazole 
HPLC-MS: mlz = 377 (M+1). 

25 

Exmnple 1 03 3-<5^hloro-thiazol-2-yl)-1-cyclohexyl-1 -plperidin-1 -yl-urea 
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1-Cyclohexyl-1-piperidin-1-yI-3-thiazol-2-yl-urea (50 mg, 0.16 mmol), prepared in an identical 
manner to Example 94 was dissolved in DCM (1 mL) and NCS (26 mg, 0.19 mmol) ) was 
added. The reaction mixture was stinred for 3 days before DCM (20 mL) and water (20 mL) 
5 was added. The organic phase was dried (MgS04) and the solvent was removed in vacuo, 
MeCN (1 mL) was added whereupon the product precipitated. The product was filtered off 
and dried. Yield: 20 mg. 

HPLOMS (Method A): miz = 344 (M+1); Rt = 5.35 min. 

10 

Example 104 

3-<5-ChIoro-thiazol-2-yl)-1-cyclohexyl*1-morpholin-4-yl-urea 



Procedure in an identical manner to Example 94 using morpholin-4-yl-amine and cyclohexa- 
15 none 

HPLC-MS (Method A): mIz = 346 (M+1); Rt = 4.32 min 
Example 105 

[2-(3,3-Dicyclohexyl-ureldo)-5-ethyl-thiazol-4-yl]-acetic acid 




20 




Prepared from Example 97 using general procedure (F). 
HPLC-MS: /n/z = 394 (M+1). 



25 



Example 106 

[5-(3,3-Dicyclohexyi-ureido)-[1^,4]thiadiazol-2-ylsuifenyl]-acetic add ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylamine and ethyl 2-[5- 

amino1,3,4-thiadiazol-2-yl)thio]acetate 

HPLOMS: /n/z= 427 {M+1) 

Example 107 

6-(3,3-Dicyclohexyl-ureido)-nicotinic acid methyl ester 



HPLC-MS: m/z= 360 (M+1). 
Example 108 

[2-<3,3-Dlcyclohexyl-ure]do)*S-(pyrimidin-2-yIsulfanyl)-thiazol-4-yl]-^^ acid ethyl 
ter 




Prepared as described In general procedure (A) using dicyclohexylamine and methyl-6- 
amlno nicotinate. 




Prepared as described In general procedure (E) using ethyl {5-Chloro-2-[3- 
dlcyclohexylureido]-thiazol-4-yl}-acetate (Example 68) and 2-mercaptopyrimidine. 
HPLC-MS:m/2 = 504(M+1). 



Example 109 

[2*(3,3-DicyclohexyUureido)-5-phenylsulfonyl-thlazol-4-yl]-acetlc acid ethyl ester 
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Prepared as described In general procedure (E) using ethyl {5-chloro-2-I3- 
dlcyclohex^ureldo]-thiazol-4-yl}-acetate (Example 68) and thiophenol. 
HPLOMS: in/z= 502 (M+1). 

Example 110 

5-(3,3-DlcycIohexyI-ureldoH1 ^,4]thladiazole-2-carboxylic acid 



5-(3.3-Dicyclohexyl-ureido)-t1.3,4]thiadiazole-2-carboxylic acid ethyl ester was prepared from 
1 0 dicyclohexane and 5-amino-1 ,3.4-thiadiazole carboxylic acid ethyl ester using general proce- 
dures (A) and (B). Ester hydrolysis using lithium hydroxide in methanol gave the title com- 
pound. 

HPLC-MS: miz = 309 {M+ -CO2). 

15 Example 111 

I5.(3,3-DlcyclohexyI-ureidoH1 ,3AJlthladiazol-2-ylsulf anyll-acetic acid 



Hydrolysis of [5-{3.3-Dicyclohexyl-ureido)-[1.3.4]thiadlazol-2-ylsulfanyl]-aceticacid ethyl ester 
using general procedure (F) gave the title compound. 

Example 112 

1 ,1-Dicyclohexyl-3-<5-phenyK1 ^,4]thladiazol-2-yi)-urea 
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Prepared as described in general procedure (A) using dicycloliexylamlne and 2-anilno-5- 
phenyKI ,3,4]-thiadiazole 
HPLOMS: m/z = 385 (M+1). 
Example 113 

[5-Bromo-2-(3,3-dicyclohexyl-ureido)-thiazol-4-yl]-acetic acid ethyl ester 



[2-(3,3-Dicyclohexyl-ureldo)-thiazoi-4-yl]-acetic add etiiyl ester was prepared from dlcyclohe- 
xylamine and (2-amino-4-thiazolyl)acetlc add ethyl ester as described In general procedure 
(A),To this compound was added 1.3 equivalents of N-bromosucdnlmide suspended in ace- 
tic add, and the mixture was stin-ed for 3h at RT. The reaction mixture was concentrated in 
vacuo, redissolved in dichloromethane, washed with 10% sodium sulphate, water , aqueous 
soduim bicarbonate, brine and then dried over magnesium sulphate. Flash chromatography 
afforded the title compound. 
HPLC-MS: /n/z = 472 (M+1). 

Example 114 

3-<5-Chloro-thlazoI-2-yl)-1 -cyclohexyl-1 -(tetrahydro-f uran-(3R)-yl)-urea 



Prepared as described in general procedure (A) and (B) using (R)-cycIohexyKtetrahydro- 
furan-3-yl)-amine and 5-chloro-2-amino thiazole 
HPLC-MS: /n/z= 330 (M+l). 

ExamplellS 

[2-{3,3-Dicyclohexyl-ureido)-5«(pyrimldin-2-ylsulfanyI)-thiazoM-yl]-acetlc acid 



Hydrolysis of [2-(3,3-Dicydohexyl-ureido)-5-(pyrimidin-2-ylsulfanyl)-thiazol-4-yl]-acetic add 
ethyl ester using general procedure (F) gave the title compound. 
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HPLC-MS: /n/z = 476 (M+1). 
Example 116 

{2-[3*<:yclopentyl-3^4-methyl-cyclohexyl)Hireldo]-S-ethyl4hi^ acid 

a 




5 

{2-I3-Cyclopentyl-3-(4-methyl-cyclohexylVureido]-5-ethyl-thiazol-4-y^^ acid ethyl ester 
was prepared from cyclopentyl-(4-methyl-cyclohexyl)-amine and 5-ethyl-2-aminothiazole-4- 
acetic acid ethyl ester using general procedures (A) and (B), Hydrolysis using general proce- 
dure (F) gave the title compound. 
10 HPLC-MS: m/z= 394 (M+1). 

Example 117 

{2-[3,3-Bls-(4*-methyl-cyclohexyl)-ureldo]-5-ethyl-thiazol-4-yl}-acetlc acid 

o 



OH 

" CHj 

H3C 

1 5 {2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureido]-5-ethyl-thlazol-4-yl}^^ acid ethyl ester 
was prepared from bis-(4-methyl-cydohexyl)-amine and 5-ethyl-2-aminothia20le-4-acetic 
add ethyl ester using general procedures (A) and (B). Hydrolysis using general procedure 
(F) gave the title compound. 
HPLC-MS: miz = 422 (M+1 ). 



Example 118 

3K5-€hloro-thiazol-2-yl)-1-(4HfnethylH:yclohexyO-H4-oxO'«yclohexyl^ 
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Prepared as described in general procedure (A) and (B) using 4-(4.|ytethyl-cyciohexylamino)- 
cydohexanone and 5-chloro-2-amino thiazole 
HPLC-MS: miz = 370 (M*^). 

5 Example 119 

H1-Acetyl-pipericiln-4^)"1-cyclohexyl-3-(5-Chloro4hlazol-2-yl)-urea 



Prepared as described In general procedure (A) and (B) using H4-cyclohexylamino- 
plperidin-1-yl)-ethanone and 5-chloro-2-amino thiazole 
1 0 HPLC-MS: m/z = 365 (M+1 ). 

Example 120 

1^1-Acetyl-plperldln-4-yO-1-cyclohexyl-3-thlazol-2-yl-urea 



15 Prepared as described in general procedure (A) and (B) using 1.(4Kyclohexylamino- 
piperidin-1-yl)-ethanone and 2-amino thiazole 

HPLC-IVIS: m/z = 351 (M+1). 

20 Example 121 

{2.[3H1-AcetylH>lperldin-4^-3-«yclohexyl<ireldo]4hlazo|.5-ylsulfany^ 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
25 piperidin-1-yl)-ethanone and 5-aminothia2ol-2-mercaptoacetic acid ethyl ester 





ethyl ester 




wo 2005/066145 

HPLC-MS: m/z = 469 (M+1). 



140 



PCT/DK2005/000002 



Example 122 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyi-3-(5-methyi-thiazol-2-yl)-urea 




Prepared as described in general procedure (A) and (B) using 1-(4-cydohe)cylamino- 
piperld!n-1-yl)-etlianone and 5-methyl-2-amino thlazole 
HPLC-MS: m/z= 365 

10 Example 123 

{2-[3*Cyclohexyl-3-(tetrahydro-furanK3R)-yl)<ireido]4hiazol-€«ylsu acid 



ethyl ester 




Prepared as described in general procedure (A) and (B) using {R)-cyclohexyKtetrahydro- 
1 5 furan-3-yl)-amine and ethyl-2-[5-aminothiazoI-2-yl-thio]acetate 
HPLC-MS: m/z= 414 (M+1). 



Example 124 

{5H:3-(1-Acetyl-plperidin-4-yl)-3<yclohexyi-ureido]-[1,3,4]thiadiazol-2-^^^ 
20 acid ethyl ester 




Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
piperidin-1 -yl)-ethanone and ethyl-2-[5-amino-1 ,3,4-thiadiazol-2-yl-thio]acetate. 
HPLC-MS: n7/z = 470 (M+1). 



25 
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Example 125 

1-(1.Acetyl-plperidln-4-yl)-1<ycIohexyl-3^5<yclopropyl-l1,3,4lthladlaroW^ 



Prepared as described in general procedure (A) and (B) using 1-(4-cydohexyIamlno- 
5 piperidin-1-yl)-ethanone and 2-amino-5-cydopropyl-1 ,3,4-thladlazole 
HPLC-MS: miz = 392 (M+1). 

Example 126 

1H1.Acety1-plperidln4.yO-1<yclohexyI-3K54rffluoromethyl-[1,3^]thladlazol-2-yl) 



Prepared as described in general procedure (A) and (B) using 1-(4-cyclohexylamino- 
plperidin-1-yl)-ethanone and 2-amino-5^uoromethyl-1.3,4-thiadiazole 
HPLC-MS: m/z = 420 (M+l ). 

15 Example 127 

{5H3^clopentyi-3K4Hnethyl-cyclohexyl)HireldolH[1.3.41thladiazo|.2-ylsulfany0-ac^^ 



H,C 

{543-Cyciopentyl-3-(4HTiethylH:ycloliexyl)-ureidoH1.3.41thiadiazol-2-yisulfanyl}-aceti 
20 ethyl ester was prepared using cyclopentyl-(4-methyi-cyclohexyl)-amine and ethyl-2-[5- 
amino-1,3,4-tliiadiazoi-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: mIz = 399.4 (M+1). 

25 Example 128 




10 




acid 
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{5-P-Cyclohexyl-3H4"methyl<yclohexyl)Hireldol41,3^]thladlazol-2^lsullanyl}^ 
acid 



{5-[3<;yclohexyl-3-{4-methyI-cydohexyl)-ureido]-I1,3,4]thiadiazol-2-ylsulfanyIha(»ticacld 
5 ethyl ester was prepared using cycIohexyl-(4-methyl-cyclohexyl)-amine and ethyl-2-[5- 
amino-1,3,4-thiadiazol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 413.5 (M+1). 

10 Example 129 

3-t6-(3,3-Dicyclohexyl-ureido)-pyrldln-3-yl]-aGrylic add ethyl ester 



Prepared as described in general procedure (A) using dicyclohexylamine and 3-(6- 
aminopyridln-3-yl)-acrylic add ethyl ester 
1 5 HPLC-MS: miz = 400.6 {M+1 ). 

Example 130 

{5-[3-(4-MethyI-cyclohexyl)-3-(tetrahydro-pyran-4-yl)-ureldo]-I1,3,41thladlazol-2- 
ylsulfenylHicetic acid 



{5-[3-(4-Methyl-cyclohexyl>^-(tetrahydro-pyran-4-yl)-ureido]-[1,3.4]thiadia2oi-2-ylsulfanyl}- 
acetic add ethyl ester was prepared using (4-methyl-cyclohexylHtetrahydro-pyran-4-yl)- 
amine and ethyl-2-t5-amino-1.3.4-thiadiazol-2-yl-thio]acetate as described in general proce- 
dure (A) and (B). Hydrolysis using general procedure (F) gave the title compound. 
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HPLC-MS: miz = 415.5 (M+1). 



Example 131 

1 ,1 -Dlcyclohexyl-3-(1 H-imidazol-2-yl)-urea 



5 




Prepared as described in general procedure (A) using dicyclohexyiamine and 2- 

aminoimidazole 

HPLC-MS: mIz = 292 (M+1 ). 

10 Example 132 

{2-[3-Cyclohexyl-3-(4Hnethyl<yclohexyl)-ureldo]-5-ethyl4hiazol-^^ acid 



{2H[3-C^dohexyl-3-(4-methyl-cycIohexyI)-ureido]-5-ethyl-thiazol^ acid ethyl ester 

was prepared from cycloliexyl-(4-methyl-cyclohexyl)-amlne and (2-amino-5-ethyl-thia2ol-4- 
15 yl)-acetic acid ethyl ester using general procedures (A) and (B). Hydrolysis using general 
procedure (F) gave the title compound. 
HPLC-MS: /n/z= 408.6 (M+1). 

Example 133 

20 {5-[3-4:yclohexyl-3Ktetrahydro-pyran-4-yl)-ureido]-[1,3,4]thiadiazol-^^^^ 



{5-[3-Cyclohexyl-3-(tetrahydro-pyran-4-yl)-ureido]-I1 ,3,4]thiadiazol-2-ylsulfanyl}-acetic acid 
ethyl ester was prepared using (yclohexyl-(tetrahydro-pyran-4-yl)-amine and ethyl-2-[5- 




acld 
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amino-1,3,4-thlacliazol-2-yl-thio]acetate as described in general procedure (A) and (B). Hy- 
drolysis using general procedure (F) gave the title compound. 
HPLC-MS: miz = 401 .4 (M+1 ). 

5 Example 134 

1 ,1 -Dicyclohexyl-3-[5-(2-cllmethyiamlno-ethylsulfanyi)-thlazoi-2-yq-urea 

0 

3-(5-Bromo-thiazol-2-yI)-1,1-dicyclohexyl-urea (1.25 g, 3.24 mmol) (prepared according to 
10 general procedure C) in DMF (1 2 mL) was added 2-dimethylamlno-ethanethiole hydrochlo- 
ride (0.92 g, 6.47 mmol) and NaOH (0.97 mL, 9.7 mmol) and the reaction mixture was stinted 
for 1 h before the flask was transfenred to a refrigerator and left for 2 days. The reaction mix- 
ture was purified on a preparative HPLC. The fractions were collected and the volatiles were 
removed ./n vacuo. The residue was dissolved in EtOAc, washed with sodium carbonate and 
15 dried (IVIgS04). Yield 1 52 mg (11%). 

NMR (CDCI3): ^7.35 (s. 1H). 2.76 (t. 2H), 2,41 (t. 2H), 2.12 (s. 6H), 2.0-1.0 (m. 22H) 
HPLC-MS: m/z = 412 (M+1). 

Example 135 

20 3-5-Chloro-thla2ol-2-yl)-1 -cyclohexyl-1 -(1 ,1 -dioxo-tetrahydrothlophen-3-yl)-urea 

0 

Prepared as described in general procedures (A) and (B) using cyclohexyl-(1,1-dloxo- 
tetrahydrothiophen-3-yl)-amine and 5-chloro-2-amino thiazole 
25 HPLC-MS: m/z = 379 (M+1 ). 
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Example 136 

2-I5-(3,3-Dlcyclohexylureldo)-I1,3,4]thladlazol-2.ylsulfanyll-N-thiazol-2^acetamide 



Prepared as described in general procedure (A) using dicydohexylamine and 5-amlno-1,3.4- 
5 thiadiazol-2-ylsulfanyl-N-tliiazol-2-ylacetemide 
HPLC-MS: m/z = 481 (M+1). 

Example 137 

1.(1 .Butyryl-piperidIn.4-yl)-3HS<hIoro-thlazol-2-yl)-1 K:yclohexylMirea 



Prepared as described In general procedure (G) using 4-cyclohexyiamino-piperidine-1- 
carboxylic add tert-butyl ester and 5-chloro-2-aminotIiiazole 
HPLC-MS: m^z = 413 (IVI+1 ). 

Example 138 

15 l^l.Proplonyl-plperIdln-4-yl)-3-(5-Chloro4hIa2ol-2-yO-1-cyclohexyl-urea 



Prepared as described In general procedure (G) using 4-cydohexylamino-piperidine-1 
carboj^lic add tert-butyl ester and 5-diloro-2-aminothiaa)le 
HPLC-MS: mlz = 399 (M+1 ). 




10 





20 
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{2-[3-Cyclohexyl-3-(4-oxo-cyclohexyO-ureido]-thiazol-5-yl5ulf^^ acid ethyl es- 

ter 



cyclohexylamino)-cyclohexanone and ethyl-2-[5-amlnothiazol-2-yl-thio]acetate 
HPLC-MS: miz = 440 (M+1). 

Example 140 

3-(5-Chloro-thla2ol-2-yl)-lK:yclohexyl-1-(lH:yclopentanecarbonyl-plperldin^^^ 



Prepared as described In general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS: m/z = 439 (M+1 ). 

Example 141 

1 5 {2-[3-(1 -Acetyl-piperIdln-4-yl)-3-cyclohexyl-ureldo]-thiazol-5-ylsulfanyl>-acetic acid 




5 Prepared as described in general procedures (A) and (B) using 4-(4-methyl' 



10 




o 




Prepared from {2H:3-(1-Acetyl-piperidin-4-yl)-3-(ydohexylHjreido]-miazol^^ 
acid ethyl ester using general procedure (F). 
HPLC-MS: m/z = 441 {M+1). 
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Example 142 

1 -(1 -Acetyl-pIperldin-4-yl)-1 -cycloheptyI-3-thlazol-2-yl-urea 




Prepared as described in general procedure (G) using 4-cyclolieptylamino-piperidine-1- 
5 carboxylic acid tert-butyi ester and 2-aminothiazole 
HPLC-MS: m/z= 365 (M+1). 

Example 143 

1,1-DicyclohexyI-3-[5-(4-methyi-plperazln-1-yl)-thlazol-2-yl]-urea 



10 Prepared as described in general procedures (A) using dicyclohexylamine and 2-amino-5-(4- 
methylpiperazin-1-yl)-thiazole. 
HPLC-MS: /n/z= 406 (M+1). 

Example 144 

{243"<;yclohexyWK4K)xo-cyclohexyl)-ureldo]4hlazoI-5-ylsulfanyl}-acetk acid 



Prepared from {2-[3-Cyclohexyl-3-(4K)xo<ydoliexyl)-ureido]-thiazoI-5-ylsulfany^ acid 
ethyl ester using general procedure (F). 
HPLC-MS: m/z = 412 (M+1). 

Example 145 

20 1-(1-Acetyli>iperidin-4-yl)-3-(5<hloro4hlazol-2-yO-1-cyclopentyl-ure^ 




15 




wo 2005/066145 



PCT/DK2005/000002 




Prepared as described in general procedure (G) using 4-cyclopentylamlncH)iperidine-1 
carboxylic acid tert-butyl ester and 5-chloro-2-amlnothlazole 
HPLOMS: /n/z= 371 (M+1). 

Example 146 

1 -Cyclohexyl-1 -{1 ,1 -dioxo-tetrahydrothiophen-3-yl)-3-thla2ol-2-yI-urea 



Prepared as described in general procedures (A) and (B) using cyclohexyi-(1.1-dioxo- 
tetrahydrothiophen-3-yl)-amlne and 2-aminotliiazole 
HPLC-MS: m/z= 344 (M+l). 

Example 147 

{5-I3-Cyclohexyl-3K4K>xo-cycIohexyl)-ureldol-I1A4]thiadiazol-2-ylsuIfa^ acid 
ethyl ester 





Prepared as described in general procedures (A) and (B) using 4-cyclohe)cylamino- 
cyclohexanone and ethyl-2-[5-amino-1,3,4-th!adiazol-2-yl-thio]acetate 
HPLC-MS: miz = 441 (M+1 ). 
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Example 148 



3-[2-(3,3-Dicyclohexyl-ureido)-4*4nethyl-thlazol-5-ylsulfonyi]-propion!caci^ 




H ^s^S^^ < 



OH 



Prepared as described in general procedures (A) and (B) using 3-[2-(3,3-dicyclohexyt- 
5 ureldoH-methyl-thiazol-S-ylsulfanyO-propionic add ethyl ester and 3-(2-anriino-4-methyl- 
thiazol-5-ylsulfanyl)-propionic add ethyl ester 
HPLC-MS: /n/z= 426 (M+1). 

Example 149 

{5-[3,3-Bis-(4-methyl-cyclohexyl)-urefdo]-[1,3,4]thiadiazol-2-ylsulfanyl}-acetIc acid 



{5^3,3-Bis-(4-methyl<ydohexyl)-ureidoH1.3,4]thiadiazol-2-ylsulfanyl}-aceti add ethyl ester 
prepared from bis-(4-methyl-cydohexyl)-amine and ethyl-2-[5-amino-1,3,4-thiadia2ol-2-yl- 
thio]acetate as described in general procedures (A) and (B). Hydrolysis using general proce- 
dure (F) gave the title compound. 
15 HPLC-MS: /T?/z = 427 (M+1). 

Example 150 

4-[3-(S-Chloro-thiazol-2-yi)-1-cyclohexyl-ureido]-N-feit«butoxycarbonylH>iperidi 



10 
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Prepared as described in general procedure (G) using 4-cyclopentylamlno-piperidine-1- 
carix>xyllc add terl-butyl ester and 5-chloro-2-amlnothiazole 
HPLC-MS: mfz = 443 (IVI+1). 

Example 151 

5 1 -(4-Amino-cyclohexyl)-3-(5-chloro-thiazol-2-yl)-1 -cyclohexyl-iirea 




Prepared as described in general procedures (A), (B) using (4-cyclohexylamino-cyclohexyl)- 
carbamic acid tert-butyl ester and 5-chioro-2-aminothiazole 
HPLC-MS: m/2= 357 (M+1). 

10 Example 152 

4-(1-Cyclohexyl«3-thlazol-2-yl-ureido)-N-fe/t-butoxycarbonyl-plperidine 




Prepared as described in general procedure (G) using 4-cyclopentylamino-piperidine-1- 
cariDOxylic acid tert-butyl ester and 2-aminothiazole 
1 5 HPLC-MS: m/z = 409 (M+1 ). 



Example 153 

1'K1-Benzoyl-plperidin-4-yl)-3-(5-chloro-'thiazol-2-yl)-1-cyciohexyl-urea 



wo 2005/066145 



151 



PCT/DK2005/000002 




O N-\ 



Prepared as described In general procedure (G) using 4-cyclopentylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-cliloro-2-aminotliiazole 
HPLC-MS: /n/z = 447 (M+1). 

Example 154 

I2-(3,3-Dlcyclohexyl-ureldo)-4-methyl-thiazol-5-yIsuIfanyll-acetlcacld 



6 



[2-(3,3-Dicyclohe)cyl-ureido)-4-methyl4hiazol-5-ylsulfanyl]"^ acid ethyl ester prepared as 
described in general procedure (A) using dicyclohexylamine and 3-methyl-5-aminothiazole-2- 
10 mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) gave the title conv 
pound. 

HPLOMS: /n/z= 412 (M+1). 



Example 155 

4-(3,3-DicyclohexyIureido)furazan-3-K:arboxylicacid 




Prepared as described in general procedure (A) using dicyclohexylamine and 4-aminO"3- 
furazanecarboxylic acid. 
HPLC-MS: m/z= 337 (M+1). 
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Example 156 

[5-(3-CycIohexyl-3-cyclopentyl-ureido)-{1A4]thiadiazol-2-ylsui^^^ 



[5-(3-Cydohexyl-3-cydopentyl-ureidoH1.3,4]thiadiazol-2-yIsulfanyI]-acetic acid ethyl ester 
prepared as described in general prcx:edures (A) and (B) using cyclohexyl-cyclopentyl-amine 
and ethyl-2-[5-amino-1,3,4-thiadiazol-2-yl-thio]acetate. Hydrolysis using general procedure 
(F) gave the title compound, 
HPLC-MS: m/z= 385 (M+1). 

Example 157 

3-(5-Chloro-thiazol-2-yl)-1 -cyclohexyl-1 -[I -(pyridine-4-carbonyl)-p!peridin-4-yl]-urea 



Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1 
carboxylic add tert-butyl ester and 5-chioro-2-aminothiazole 
HPLC-MS: mlz=448 (M+1). 

Example 158 

1 -Cyclohexyl-3-(5-cyclopropyl-[1 ,3,4]thiadiazol-2-yI)-1 -(4-oxo-cyclohexyl)-UFea 






Prepared as described in general procedures (A) and (B) using 4-cydohexylamino- 
cyclohexanone and 2-amino-5-cydopropyl-1 ,3,4-thiadiazole 



wo 2005/066145 



PCT/DK2005/000002 



153 

HPLC-MS: in/z= 363 (M+1). 
Example 159 

4-I5K3,3-Dlcyclohexyl-ureIdoH1,3,4lthIadlazol-2-ylsulfanyll-biityrlc acid 




5 4-[5-(3,3-Dlcyclohe)cyl-ureidoH1 .3.43th!adiazol-2-ylsulfanyI]-butyrtc add ethyl ester was pre- 
pared as described in general procedure (A) using dicyclohexylamine and 4-{5-aniino- 
[1,3,4]thiadiazoI-2-ylsulfanyl)-butyric add etiiyl ester. Hydrolysis using general procedure (F) 
gave tlie titie compound. 
HPLC-MS: mlz = 427 (M+1 ). 



10 Example 160 

{543-Cyclohexyl-3-(4K)xpK;yclohexyl)-ureldol-I1,3,4]thladlazol-2-ylsulfanyl}-acetlcacld 




Hydrolysis of {5-[3-Cydoliexyl-3-(4-oxo-cycloliexyI)-ureido]-[1 .3,4]thiadiazol-2-ylsulfanyl}- 
acetic add etiiyl ester using general procedure (F) gave the title compound. 

15 HPLC-MS: /n/z= 413 (M+1). 



Example 161 

3-(5-Chloro-thia2ol-2-yl)-1-cyclohexyl-1-(1,1-dioxo-tetrahydro-1-thlopyran-4-yl)-urea 
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Prepared as described in general procedures (A) and (B) using (7cloliexyl-(1.1-dioxo- 
thiomorpiioline-4-yl)-amine and 5-chloro-2-aminotiiiarole. 
HPLC-iy^S: 392 (M+1). 

Example 162 

5 1-Cyclohexyl-1-(4,4-dimethyl-cyclohexyl)-3-thiazol-2-yl-urea 

Prepared as described in general procedures (A) and (B) using cyclohexyl-(4,4-dimethyl- 
(^clohexyl)-amine and 2-amino thiazole 
HPLC-MS: fn/z= 336 (M+1). 

10 Example 163 

[2-(3,3-DicycIohexyiureldo)benzothlazoi-6-yl]acetlc acid 




Prepared as described in general procedure (A) using dicycloliexylamine and 2-amino- 
benzthiazole-6-acetic acid. . 
15 HPLC-MS: m/z= 416 (M+1). 

Example 164 

{2-[3'<;yclohexyl-3Htetrahydro-furan^3R)-yl)-ureldo]-thiazol^^^ acid 
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Hydrolysis of {2-I3-Cydohexyl-3Ktetrahydro-furan-(3R)-yl)-ureido]-thlaa)l-5-^ulfen 
add ethyl ester using general procedure (F) gave the title compound 
HPLC-MS: mlz= 386 (M+1). 

Example 165 

5 3K5-Methyl4hiazol-2-yl)-1-(4^xo-cyclohexyl)-1-(tetrahydro^^ 




Prepared as described in general procedure (A) using 4-(tetrahydro-pyran-4-ylamino)- 
cycloliexanone and 2-amino-5-methylthiazole. 
HPLC-MS: m/z= 339 (M+1). 



10 Example 166 

[2-(3,3-Dlcyclohexyl*ureldo)4hlazol*4-ylmethylsulfanyl]-acetic acid 



6" 



o 



P-CS.S-Dicyclohexyl-ureidoHhiazoM-ylmethylsulfanyll-acetic acid ethyl ester prepared as 
described In general procedure (A) using dicyclohexylamine and (2-amino-thia2ol-4- 
15 ylmethylsulfanyl)-acetic acid ethyl ester (prepared by reaction of 4"Chloromethyl-thiazol-2- 
ylamlne. ethyl-2-mercaptoacetate and potassium carbonate in DMF for 1h at room tempaera- 
ture). Hydrolysis using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 412 (M+1). 



Example 167 

20 1 -(44ert-butoxycarbonylamino-cyclohexyl)-^-(5-chloro-thiazol-2-yl)-1 -cyclohexyl-urea 
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Prepared as described in general procedures (A) and (B) using (4-cycloliexylamino- 
cycloliexyl)-carbamic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: /n/z = 457 (IVI+I). 



Example 168 

1-(4-tert-butoxycarbonylamlno-cycIohexyl)-3-(thIazol-2-yl)-1-cyclohexyl-urea 




Prepared as described in general procedures (A) and (B) using (4-cyclohexylamino- 
cyclohexyI)-carbamic acid tert-butyl ester and 2-aminothiazole 
1 0 HPLC-MS: miz = 423 (M+1 ). 



Example 169 

S-^S-^Ihloro-thlazol-Z-yO-l K:yclohexyl-1 41 -(4-f luoro-bera^ 

6" 

Prepared as described In general procedure (G) using 4-(^clohexylamino-piperidine-1 
1 5 carboxylic acid tert-butyl ester and 5-chloro-2-aminothla2ole 
HPLC-MS: m/z = 465 (M+1 ). 



wo 2005/066145 



PCT/DK2005/000002 



Example 170 

3-(5-Chloro4hiazol-2-yl)-1-cyclohexyl-1-I1-(4Hnethoxy-benzpyl)^^ 



Prepared as described in general procedure (G) using 4-cyclohexylamino-plperidine-1- 
5 carboxylic add terl-butyl ester and 5-chloro2-aminothiazole 
HPLC-MS: m/z = 477 (M+1). 

Example 171 

[5-{3,3-Dlcyclopentyl-ureido)-I1 ,3,41thladlazol-2-ylsuIfanyll-acetic acid 



1 0 [5-(3,3-Dicyclopentyl-ureido)-[1 ,3,41thiadiazol-2-ylsulfanyl]-acetic add ethyl ester prepared as 
described in general procedures (A) and (B) using dicydopentylamine and etliyl-2-[5-amino- 
1,3.4-thiadiazol-2-yl-thio]acetate. Hydrolysis using general procedure (F) gave the title com- 
pound. 

HPLC-MS: miz- 371 (IVI+1). 

15 Example 172 

3-<5-Chloro4hlazol-2-yl)-1-K:yclohexyl-1-[1K24nethoxy-benzoyO-pIperi^ 
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Prepared as described in general procedure (6) using 4-cycloliexyiamino-piperidlne-1- 
carboxylic add tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS:m/z = 477(IVI+1). 

Example 173 

1 ,1 -DicyclohexyI-3-[4-methyI-5-(44iiethyUpiperazlne-1 •^ulf onyl)-thiazol-2-yl]-urea 




Step 1: Syntliesis of 4-l\4etliyl-5-(4-methyl-pipera2ine-1-sulfonyl)-tliiazol-2-ylamlne: 
N-acetamino-5-tliiazolesulfonyl chloride (0.9g; 042mmol) was dissolved in DCM (15ml) TEA 
(0.71g; 7.07mmol) and 1-methyl piperazine (0.42g; 4.24mmol) were added (Exothermic!) un- 
10 der stirring. The reaction mixture was stin-ed for 30 min. Water (15ml) was added and ex- 
tracted with DCM (3x25ml). The organic phase was dried, filtered and evaporation in vacuo 
gave 1.1g white crystals of N-[5-(4-Methyl-piperazine-1-sulfonyl)-thiazol-2-yl]-acetamide. 
NMR (MeOD): S 9.5(br s; 1 H); 3-2(br 1 4H); 2.55(br t; 4H); 2.50(s; 3H); 2.32(s; 3H); 2,29(s: 
3H). 

15 Step 2: The above compound was hydrolysed in 6 N HCI/MeOH (1:1) in a microwave vessel 
(20ml). The reaction was heated 3000@80*'C; x4 before complete conversion. To the reac- 
tion mixture was added DCM (10 ml) and stin^d for 5 min. The DCM phase was renraved; 
TLC showed no compound in the organic phase to remoye neutral starting material from the 
first stepi Then the mixture was added base until basic pH. Extraction (3x25 ml) DCM, drying 

20 vwth MgSP4 and evaporation gave 532 mg white crystals of 4-Methyl-5-(4-methyl-piperazine- 
1 -sulfonyl)-thiazol-2-ylamine. 
HPLC-MS: m/z = 277 (M+1). 

Prepared in the microwave oven (EmrysOptimizer®). 4-Methyl-5-(4-methyl-pIperazine-1- 
25 sulfonyl)-thia2ol-2-ytamine (0.04g; 0.141mmol), CDI (0.023g; 0.141mmol) and DMAP were 
mixed dichloroethane (1.5ml) in a microwave vessel (2.5ml). The reaction mixture was 
heated 600sec at 120°C, dicydohexylamine (0.025g; 0.141mmol) dissolved in dichloro- 
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ethane (0.2ml) was added through the septum and the reaction mixture was heated for addi- 
tional eoOsea at ^20''C. To the reaction mixture was added water and DCM (25ml). The wa- 
ter phase was extracted with DCM (3x25 ml), dried with MgS04 filtered and evaporated in 
vacuo to afford the title compound, (84mg) as a yellow oil. Purification by prep. HPLC gave 
5 3mg(Yleld:4%) 

HPLC-MS: miz = 484 (M+1). 

Example 174 

3-[2-(3,3-D!cyclohexyl-ureido)-thlazoi-5-ylsulfonyq-proplonic acid methyl ester 

10 



Prepared as described In general procedure (D) using 3-(5-bromo-thlazol-2-yl)-1,1- 
dicyclohexyl-urea and 3-mercaptopropionic add methyl ester. 

NMR (CDCI3): 5 7.52 (br. 1H), 7.34 (s, 1H), 3.67 (s. 3H), 3.41 (m, 2H). 2.91 (t, 2H), 2.61 (t, 
15 3H). 1.05-1.84 (m, 20H) ppm; HPLC-MS: m/z426 (M+1). 

Example 175 

3-[2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylsulfanyl]-propionic acid 



Prepared as described in the general procedure (F) from 3-[2-(3,3^lQfclohexyl-ureido)- 
20 thia20l-5-ylsulfanyl]-propionic acid methyl ester. 

NMR (DMSO-de): 5 12.62 (br. 1H). 9.86 (br. 1H), 7.94 (s, 1H). 3.51 (t. 2H), 3.30 (m, 2H), 
2.58 (t, 2H). 1.10-1.88 (m. 20H) ppm; HPLC-MS: /n/z412 (M+1). 

Example 176 

25 2-[2-(3,3-Dicyclohexyi«ureido)-thiazol-5-ylsulfonyl]-3-methyl-3H-imidazole-4-carboxylic 
acid ethyl ester. 
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Prepared from 2H2K33-<ll<ydohexyl-ureldo)-thlazol-5-ylsulfanyn-3Hmethyl-3H-lmldazo^ 
carboxylic add ethyl ester (Example 59) as described In general procedure (J). 

NMR (CDCI3): 5 9.23 (br. 1H). 8.15 (br. 1H), 7.69 (s, 1H). 4.35 (q. 2H). 4.27 (s. 3H), 3.42 
(m. 2H). 1.70-1.86 (m. 16 H). 1.36 (t, 3H), 1.10-1.48 (m. 4H) ppm; HPLC-MS: miz 524 
5 (M+1). 

Example 177 

2-I2-(3,3-Dlcyclohexyl-ureldo)-thlazol-5-ylsulfonyO-3-methyI-3H-lmldazole-4-carboxyllc 
acid 




10 Prepared as described In general procedure (F) firom 2-[2-(3,3-dicycloliexyl-ureido)-thiazol-5- 
ylsulfonyI]-3-methyl-3H-lmldazole-4-carboxylicacid ethyl ester (Example 176). 

NMR (DMSO-de): 8 12.82 (br. 1H). 9.42 (br. 1H). 8.22 (s. 1H). 7.68 (s, 1H). 4.19 (s. 3H). 
3.42 (m. 2H). 1.02-1.96 (m, 20H) ppm; HPLC-MS: m/z 496 (M+1). 

Example 178 

1 5 2H2-(3,3-Dicyclohexyl-ureldo)-thlazole-5-sulfonyll-1 H-lmldazole-4-carboxyllc acid ethyl 
ester 




Prepared from 2-[2-(3,3-dicyclohexyl-ureido)-thla2ole-5-sulfanyll-1 H-imidazole-4-carboxylic 
add ethyl ester (Example 57) as described in general procedure (J). 
20 NMR (CDCI3): 8 9.34 (br. 1H). 8.10 (br. 1H). 7.79 (s, 1H). 4.36 (q. 2H). 3.43 (m. 2H). 1.15- 
1.86 (m, 23H) ppm; HPLC-MS: m/z 510 (M+1). 
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Example 179 

2-[2-(3,3-DIcyclohexyl-ureido)-thlazole-5-sulfonyq-1 H-lmidazole-4-carboxylic acid 




Prepared as described in general procedure (F) from 2-I2-(3,3-dicydohexyl-ureido)-thiazole- 
5 5-sulfonyl]-1 H-imidazoIe-4-carboxyIic acid ethyl ester (Example 1 78). 

NMR (DMSO-de): 5 12.34 (br, 1H), 9.28 (br. 1H), 8.09 (s, 1H), 7.94 (s. 1H). 3.33 (m. 2H). 
1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z482 (M+1). 

Example 180 

1 ,1 -Dicyclohexy!-3-[5-(pyrlmld!ne-2-su!fony!)-thiazol-2«yl]-urea 




Prepared from 1 jKlicydohexyl-3-[5-(pyrimidine-2-sulfanyl)-thia2ol-2-yQ-urea as described In 
general procedure (J). 

NMR (CDCI3): 8 9.18 (br. 1H), 8.92 (d, 2H). 8.10 (s. 1H). 7.51 (t. 1H), 3.45 (m. 2H). 1.15- 
1.85 (m, 20H) ppm; HPLC-MS: m/z 450 (M+1). 



Example 181 

[2-(3,3-Dlcyclohexyl-ureido)-thfazole*5-sulfonyl]-acetic acid methyl ester 

Prepared from [2-(3,3-dlcyclohexyl-ureido)-thlazole-5-sulfanyl]-acetlc acid methyl ester (Ex- 
20 ample 54) as described tn general procedure (J) 

NMR (CDCI3): 5 7.96 (br. 1H), 7.26 (s, 1H), 4.18 (s, 2H), 3.77 (s. 1H), 3.42 (m, 2H), 1.19- 
1.86 (m, 20H) ppm; HPLC-MS: m/z 444 (M+1). 



Example 182 

[2-(3,3-Dicyclohexyl-ureido)-thiazoIe-5-sulfonyl]-acetic acid 
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Prepared as described in the general procedure (F) from [2-(3,3-dicyclohexyl-ureido)- 
thiazole-5-sulfonyO-acetic acid methyl ester (Example 181). 

NMR (DMSO-de): 5 12.12 (br, 1H), 8,22 (br. 1H), 7.95 (s, 1H). 4.46 (s, 2H). 3.42 (m, 2H), 
5 1 .08-1 .90 (m, 20 H) ppm; HPLC-MS: miz 430 (M+1 ). 

Example 183 

1 ,1 -Dicyclohexyl-3-I5-(4-methyl-4H-[1 ,2,4]trlazole-3-sulf onyI)-thIa2ol-2-yl]-urea 



Prepared from 1 J-dicydohexyl-3-[5-(4-methyl-4H-[1,2,41triazole-3-sulfanyi)-thiazol-2-yl]-^ 
10 as described in general procedure (J). 

NMR (CDCI3): 8 8.88 (br. 1H). 8.17 (s. 1H). 8.11 (br, 1H). 4.01 (s. 3H). 3.42 (m. 2H), 1.11- 
1.85 (m. 20H) ppm; HPLC-MS: mIz 453 (M+1). 

Example 184 

1 ,1 -Dicyclohexyl-3-[5-(pyridlne-2-sulf onyl)-thlazol-2-yl]-urea 



Prepared from 1,1-dicyclohexyl-3-[5-(pyridine-2-sulfanyl)-thlazol-2-yl]-urea (Example 56) as 
described in general procedure (J). 

NMR (CDCIa): 5 8.86 (br. 1H), 8.69 (d, 1H), .8.14 (d. 1H), 8.07 (s, 1H), 7.91 (m, 1H). 7.46 
(m, 1 H) 3.39 (m. 2H). 1 .16-1 .84 (m. 20H) ppm; HPLC-MS: m/z 449 (M+1 ). 

20 Example 185 

2-[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylsuIfonyl]*nlcotinic acid methyl ester 





a 
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Prepared as described in general procedure (E) using 3-(5-bromo-thlazol-2-yl)-1,1 
dicydohexyl-urea and 2-mercaptonicotinic add methylester. 
HPLC-MS: m/z 475 (M+1). 

Example 186 

5 2-P-{3,3-Dlcyclohexyl-ureldo)-thlazol-5-ylsuIfanyO-nicotlnlc acid 



Prepared as described in the general procedure (F) from 2-[2-(3,3-dicyclohexyl-ureldo)- 
thiazol-5-ylsulfanyll-nlcotlnlc add methyl ester(Example 185). 

NMR (DMSO-de): 5 12.33 (br. 1H). 9.24 (br, 1H), 8.51 (m. 1H). 8.22 (m. 1H). 7.44 (s. 1H), 
10 7.27 (m. 1H). 3.48 (m, 2H), 1.05-1.97 (m. 20H) ppm; HPLC-MS: /ij/z461 (M+1). 

Example 187 

3-I2-(3,3-Dlcyciohexyl-ur6ldo)-thlazol-5-yIsulfonyll-proplonic acid methyl ester 



Prepared from 3-[2-(3.3-dlcydohexyl-ureido)-thla2ol-5-ylsulfanyll-proplonic acid methyl ester 
15 as described in general procedure (J). 
HPLC-MS: m/z 45B (M+1). 

Example 188 

3-|2-{3,3-Dlcyclohexyl-ureldo)-thlazol-5-ylsuIfonyr|-proplonlcacid 



20 Prepared as described in the general procedure (F) from 3-[2-(3.3-dlcydohexyl-ureido)- 
thiazoI-5-ylsuIfonyO-proplonic add mettiyl ester (Example 187). 
HPLC-MS: mfz 444 (M+1). 
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Example 189 

3-^5-Bromo4hiazol-2-yl)-1-cyclohexyl-Htetrahydro-pyran-4-yl)^ 




Prepared as described In general procedure (C) using <yclohexyKtetrahydro-pyran-4-yl)- 
5 amine and 5-bromo-2-thia:^lyl amine. 

NMR (CDCI3): 8 9.22 (s, 1H), 7.02 (s, 1H), 4.05 (dd, 2H). 3,87 (br. 1H). 3.48 (t, 2H), 3.40 
(br, 1H), 1.26-2.28 (m. 14H) ppm; HPLC-MS: /n/z389 (M+1). 

Example 190 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyM -(tetrahydro-thiopyran-4-yO-urea 




10 ^ 

Prepared as described in general procedure (C) using cycloiiexyl-(tetrahydro-thiopyran-4-yl)- 
amine and 5-bromo-2-thiazolyl amine. 

NMR (CDCI3): 5 8.11 (s, 1H), 7.24 (s, 1H), 3.57 (m, 1H). 3.38 (m. 1H), 2.75 (m. 4H), 1.14- 
2.17 (m, 14H) ppm; HPLC-MS: miz 405 (M+1). 

15 

Example 191 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(1 ,1 -dloxo-tetrahydrothlopyran-^-yO-urea 




Prepared from 3-(5-bromo-th!azol-2-yl)-lK:yclohexyl-1-(tetrahydro-thiopyran'4-yl)«ur (Ex- 
20 ample 190) as described in the general procedure (J). 
HPLC-MS: m/z 437 (M+1). 



Example 192 

{243-CyGlohexyl-3-(tetrahydro-pyran-4-yl)-ureldo]4hiazol-€-ylsulfanyl}-acetlcaci^ 
methyl ester 
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Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-(^clohexyi- 
1-(tetrahydro-pyran-4-yl)-urea and methyl thioglycolate 

NMR (CDCI3): S 8.26 (br, 1H), 7.41 (s, 1H). 4.05 (dd, 2H), 3.89 (br. 1H), 3.72 (s, 3H), 3.44 
5 (m 2H), 3.41 (s, 2H), 3.35 (m. 1H), 1.15-2.19 (m, 14H) ppm; HPLC-MS: /n/z414 (M+1). 

Example 193 

{2-[3-Cyclohexyl-3-(tetrahydro-pyran*4-yi)-ureido]-thiazol-5-ylsulfanyQ acid 




10 Prepared as described in general procedure (F) from {2-[3-cyclohexyl-3-{tetrahydro-pyran-4- 
yl)-ureido]-thiazol-5-y!sulfanyI>-acetic add methyl ester (Example 192). 

NMR (DMSO-de): 5 12.44 (br. 1H), 8.5 (br. 1H). 7.38 (s. 1H). 3.83 (m. 2H), 3.67 (m, 1H), 
3.45 (s, 2H), 3.32-3.38 (m. 3H), 1.09-2.20 (m, 14H) ppm; HPLC-MS: m/z 400 (M+1). 

Example 194 

1 5 {2-[3-Cyclohexyl-3-(teti^hydrp4hiopyran-4-yl)HJreido]-thiazol-5-ylsulfanyl}-acetic acid 
methyl ester 




Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and methyl thioglycolate. 
20 HPLC-MS: mlz 430 (M+1 ). 

Example 195 

{2-[3-Cyclohexyi-3-(tetrahydro-thiopyran-4-yl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid 
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Prepared as described in general procedure (F) from {2-[3-cyclohexyl-3-(tetrahydro- 
thiopyran-4-yl>-ureido]-thiazol-5-ylsulfanyl}-acetic acid methyl ester. 

NMR (DMSO-de): 5 12.34 (br, 1H). 11.2 (br. 1H). 7.37 (s. 1H), 3.45 (s. 2H). 3.31 (m. 2H), 
5 2.73 (m, 2H). 2.55 (m. 2H). 1.15-2.12 (m, 14H) ppm; HPLC-MS: /n/z416 (M+1). 

Example 196 

2^2-I3-Cyclohexyl-3-(tetrahydro-pyran-4-yI)-ureldol4hlazol-5-ylsulfanyl}-1^ 
4-carboxylic acid ethyl ester 




10 Prepared as described in general procedure (E) using 3-{5-bromo-thlazol-2-yl)-1-cyclohexyl- 
1-(tetrahydro-pyran-4-yI)-urea (Example 189) and ethyl-2-mercapto-1H-imida2ole-4- 
carboxylate. 

HPLC-MS: m/z 480 (M+1). 
Example 197 

1 5 2'^43-CycIohexyr-3Ktetrahydro-pyran-4-yl)-ureldo]4hiazol-5^^^ H-lmldazole- 
4-carboxylic acid 




Prepared as described In general procedure (F) from 2-{2-[3-cyclohexyl-3-(tetrahydro-pyran- 
4-yl)-ureido]-thiazol-5-ylsulfanyl}-1 H-imida2ole-4-carboxylic acid ethyl ester. 
20 NMR (DMSO-de): 6 13.02 (br, 1H). 11.23 (br, 1H), 7.86 (s, 1H), 7.59 (s. 1H). 3.84 (m, 2H), 
3,37 (m, 4H). 1.21-2.40 (m, 14H) ppm; HPLC-MS: m/z 452 (M+1). 



Example 198 

3'^-[3-Cycloh6xyl-3-(tetrahydro-thiopyran-4-yl)Hjreldo]-thlazol-^^ 
acid methyl ester 



wo 2005/066145 



PCT/DK2005/000002 



167 




Prepared as described in general procedure (D) using 3-(5-bromo-tliiazol-2-yl)-1-cycloliexyl- 
1-(tetrahydro-thiopyran-4-yl)-urea (Example 190) and 3-mercaptopropionic acid methyl ester. 
NMR (CDCI3): 5 9.40 (br, 1H), 7.35 (s. 1H), 3.69 (s. 3H), 3.61 (br, 1H), 3.41 (br. 1H). 2.94 
5 (t. 2H). 2.80 (t, 2H), 2.69 (dd, 2H), 2.61 (t, 2H). 1.18-2.20 (m. 14H) ppm; HPLC-MS: m/z444 

Example 199 

3-{2-[3-Cyclohexyl-3-(tetrahydro*thlopyran-4-yl)-ureido]-thlazol-S-yisulfe 
acid 



Prepared as described in the general procedure (F) from 3-{2-[3-cyclohexyl-3-(tetrahydro- 
thiopyran-4-yl>-ureidoHhiazoI-5-ylsulfanyl}-propionic add methyl ester (Example 198). 

NMR (DMSO-de): 5 12.40 (br. 1H), 8.42 (br. 1H), 7.35 (s. 1H), 3.82 (m. 2H). 2.82 (t. 2H), 
2.76 (dd. 2H), 2.57 (dd. 2H), 2.49 (t, 2H). 1.20-2.23 (m, 14H) ppm; HPLC-MS: m/z 430 
15 (M+1). 

Example 200 

2-^-[3-Cyclohexyl-3-(tetrahydro4hiopyran-4-yl)-ureIdo]-thlazol-5-y^ 
3H-lmidazole-4-carboxylic acid ethyl ester 



20 Prepared as described in general procedure (E) using 3-(5-bromo-th!a2ol-2-yl)-1-cyclohexyl- 
1 -(tetrahydro-thiopyran-4-yl)-urea (Example 1 90) and 2-mercapto-3-methyl-3HHmldazole-4- 
carboxylic acid ethyl ester. 

NMR (CDCI3): 5 8.20 (br. 1H), 7.73 (s. 1H). 7.66 (s. 1H), 7.53 (s, 1H). 4.29 (q. 2H). 3.96 
(s, 3H). 3.58 (br, 1H). 3.39 (br, 1H). 2.65-2.78 (m, 4H). 1.18-2.24 (m, 17H) ppm; HPLC-MS: 
25 /77/2510(M+1). 
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Example 201 

2^243'«yclohexyl-3-(tetrahydro-thIopyran-4-yl)-ureldo]4hla20l^ 
3H-imidazole-4-carboxylic acid 



5 Prepared as described in general procedure (F) from 2-{2-[3-cyclohe)cyl-3-(tetrahydro- 

thiopyran-4-yl)-ureidoHhiazol-5-ylsulfanyl}-3-methyl-3H-imida2ole'4-ca^^ acid ethyl es- 
ter (Example 200). 

NMR (DMSO-de): 5 12.24 (br, 1H). 7.61 (br. 1H), 7.57 (s, 1H), 7.53 (s. 1H), 3.87 (s, 3H), 
3.36 (m. 2H). 2.72 (t, 2H), 2.55 (d, 2H). 1.04-1.89 (m. 14H) ppm; HPLC-MS: m/z 482 (M+1). 

10 Example 202 

3-(5-Bromo-thIazol-2-yl)-1 -cyclopentyl-1 -(4-methyl-cyclohexyl)-urea 



Prepared as described In general procedure (C) using cyclopentyl-(4-methyl-cyclohexyI)- 
amine and 5-bromo-2-thia2oIyl amine. 
15 NMR (CDCI3): 8 8.50 (br. 1H). 7.26 (1H, s), 3.83 (m, 1H), 3.48 (m. 1H). 1.07-1.90 (m. 17H, 
m), 0.82-1.05 (dd. 3H) ppm; HPLC-MS: m/z 387 (M+1). 

Example 203 

3K5-Bromo4hlazol-2-yI)-1-(4-methyl-cyclohexyl)-1-(tetrahydro-pyran-4-yl)-ure^ 



20 Prepared as described in general procedure (C) using (4-methyl-cyclohexyl)-(tetrahydro- 
pyran-4-yl)-amine and 5-bromo-2-thlazolyl amine. 

NMR (CDCI3): 5 8.44 (br. 1H), 7.27 (1H. s). 4.02 (d. 2H). 3.82 (m. 2H). 3.41 (t. 2H), 3.32 
(m. 1H). 1.05-2.09 (m, 13H), 0.89-1.03 (dd. 3H) ppm; HPLC-MS: miz 403 (M+1). 
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Example 204 

3-(5-Bromo-thiazol-2-yl)-1<yclohexyl-1-(4-trifluoromethylH:yclohexyl) 




Prepared as described in general procedure (C) using cycioliexyi-(4-trifluoromethyl-cyclo 



5 hexyi>-amine and 5-bromo-2-thiazolyl amine. 

NMR (CDCI3): 5 8.15 (br, 1H). 7.26 (1H, s). 3.70 {m, 1H), 3.32(m, 1H), 1.15-2.07 (m. 19H). 
0.89-1.03 (dd, 3H) ppm; HPLC-MS: mlz 455 (M+1). 

Example 205 

{2-[3-Cyclopentyl-3K4-methyl-<:yclohexyl)-ureldo]-thiazoi*^-ylsulfanyl}^ add 
10 methyl ester 



Prepared as described in general procedure (D) using 3-{5-bromo-thiazol-2-yl)-1"Cyclopentyl- 
1-(4-methyl-cydohexyl)-urea (Example 202) and methyl thioglycolate. 

NMR (CDCI3): S 8.44 (br, 1H), 7.39 (s. 1H). 3.83 (m, 1H). 3.70 (s, 3H). 3.49 (m, 1H), 3.41 
15 (s, 2H), 1.12-1.87 (m. 17H), 0.87-1.01 (dd, 3H) ppm; HPLC-IVIS: /n/z412 (M+1). 

Example 206 

{2'{3-Cyclopentyl-3-(4-methyl-«yclohexyl)-ureido]-thiazol-5-yisulfanyl}-acet]^ 



Prepared as described in general procedure (F) fifom {2-[3-cyclopentyl-3-(4-methyl- 
20 cyclohexyl)-ureido]-fhiazol-5-ylsulfanyt}-acetlG acid methyl ester (Example 205). 

NMR (DMSO-de): S 11.94 (br, 1H), 8.42 (br 1H), 7.37 (s, 1H), 3.82 (m, 1H), 3.56 (m. 1H), 
3.45 (s, 2H), 1.14-1.98 (m, 17H), 0.83-0.97 (dd, 3H) ppm; HPLC-MS: m/z 398 (M+1). 




a. 
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Example 207 

3-{2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureido]4hiazol-5-yl5ulfan^^ 
methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyl- 
H4-methyl-cycIohexyl)-urea (Example 202) and 3-mercaptopropionic acid methyl ester. 
HPLC-MS: m/z426 (M+1). 

Example 208 

10 3-{2-[3-Cyciopentyl-3-(4-methyl<yclohexyl)-ureldo]4hiazol-5-ylsulfanyl}-pro^^ 



Prepared as described in the general procedure (F) from 3-{2-[3<yclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-propionic acid methyl ester (Example 207). 
15 NMR (DMSO-de): 8 11.44 (br. 1H), 8.54 (br 1H). 7.34 (s, 1H), 3.82 (m, 1H), 3.56 (m, 1H). 
3.33(s, 1H), 2.08 (t, 2H), 2.43 (t, 2H). 1.06-1.98 (m, 17 H). 0.83-0.97 (dd. 3H) ppm; HPLC- 
MS: m/z 41 2 (M+1). 

Example 209 

2-{2-[3-(^clopentyl-3-(4-methyl-cyclohexyi)<ireido]-thiazol-5-ylsulfanyl}-1H-lmM^ 
20 4-carboxylic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1-cyclopentyI- 
1-(4-methyl-cyclohexyl)-urea (Example 202) and ethyl-2-mercapto-1H-imidazole-4- 
25 cari30)^ate. 




5 
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NMR (CDCI3): 6 9.22 (br, 1H), 7.66 (s, 1H). 7.54 (s, 1H). 4.30 (q, 2H). 3.82(m, 1H). 
3.44(m, 1H), 1.34-1,82 (m. 20H), 0.78-0.98 (dd, 3H) ppm; HPLC-MS: mlz47B (M+1). 

Example 210 

2-{2-[3-Cyclppentyl-3-(4-methyl<yclohexyi)Hireido]-thiazol-5-ylsulfe 
5 4-carboxylic acid 



Prepared as described in general procedure (F) from 2-{2-[3-cyclopentyl-3-(4-methyl- 
cyclohexyl)-ureido]-thiazol-5-ylsulfanyl}-1H-imidazoIe-4-carboxy|]c acid ethyl ester. 
10 NMR (DMSO-de): 5 12.92 (br, 1H). 11.94 (br. 1H). 7.82 (br, 1H). 7.56 (s. 1H), 3.82 (m, 
1H), 3.56 (m. 1H). 1,08-1.97 (m. 17H), 0.83-0.96 (dd. 3H) ppm; HPLC-MS: mlz450 (M+1). 

Example 211 

2-{2-[3-Cyclopentyl-3-(4-methyl-cyclohexyl)-ureido]4hlazol«5*ylsulfanyO-^ 
lmldazoie-4-carboxylic acid ethyl ester 



Prepared as described in general procedure (E) using 3-(5-bromo-thiazol-2-yl)-1 -cydopentyl- 

1- (4-methyl-cyclohexyl)-urea (Example 202) and 2-mercapto-3-methyl-3H-imidazole-4- 
carboxyilc add etiiyl ester 

NMR (CDCI3): 6 9.24 (br, 1H), 7.68 (s, 1H), 7.56 (s. 1H). 4.28 (q, 2H), 3.98 (s, 3H). 3.83 
20 (m, 1H). 3.50 (m. 1H), 1.01-1.84 (m, 20H). 0.82-0.98 (dd, 3H) ppm; HPLC-MS: mlz492 
(M+1). 

Example 212 

2- {2-[3'^yclopentyl-3-(4-methyl-cyclohexyl)-ureido]4hiazol-5-ylsulfanyl}-^-^^ 
imidazole-4-carboxylic acid 
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Prepared as described In general procedure (F) from 2-{2-[3-cyclopentyl-3-(4-methyl- 
cydohexyl>ureido]-thlazol-5-ylsulfanyl}-3HT»ethyl-3H-imldazole-4-carboxylic add ethyl ester. 
NMR (DMSO-de): 5 12.96 (br, 1H), 11.45 (br, 1H). 7.61 (br, 1H), 7.56 (s. 1H), 3.86 (s. 3H), 
5 3.81 (m, 1H). 3.56 (m. 1H), 1.03-1.99 (m. 17H), 0.83-0.96 (dd. 3H) ppm; HPLC-MS: m/z 464 
(M+1). 

Example 213 

{2-[3K4-MethylK:yclohexyl)-3Htetrahydro-pyran-4-yl)-ureido]-thlazol-5-yIsulfanyl>-acetlc 
acid methyl ester 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazoi-2-yl)-1-(4-methyl- 
cyclohexyl)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and methyl thioglycolate. 

NMR (CDCI3): 5 8.28 (br. 1H), 7.41 (s. 1H), 4.05 (m. 2H). 3.85 (m. 2H), 3.72 (s. 3H). 3.42 
(m, 2H), 3.33 (m, 1H), 1.05-2.26 (m. 13H). 0.90-1.06 (dd, 3H) ppm; HPLC-MS: m/z 428 
15 (M+1). 

Example 214 

{2-I3^4-Methyl-cycloh0xyl)-3Ktetrahydroi>yicin-4-yOHireldoHhla2ol-5-ylsulfanylH 
acid 



20 Prepared as described in general procedure (F) from {2-[3-(4-methyl-cydohexyl)-3- 

(tetrahydro-pyraiv4-yl)-ureldoHhiazol-5-ylsulfanyl}-acetic add methyl ester (Example 21 3). 

NMR (DMSO-de): 8 12.2 (br. 1H). 7.6 (br, 1H), 7.36 (s. 1H), 3.82 (m, 2H). 3.70 (br, 1H), 
3.45 (s. 2H), 3.35 (m. 3H), 1.02-2.26 (m, 13H). 0.84-0.99 (dd. 3H) ppm; HPLC-MS: m/z 414 
(M+1). 
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Example 215 

3-Methyl-2^2-I3K4-methyl-cyclohexyI)-3-(tetrahydro-pyran-4-yl)-ureldo]4hIaroI-5- 
yisulfanyl}-3H-imfdazole-4-carboxylic acid eth)^ ester 



5 Prepared as described in general procedure (E) using 3-(5-bromo-thia20l-2-yl)-1-(4-methyi- 
cyclohexyl)-1-(tetrahydro-pyran-4-yl)-urea (Example 203) and 2-mercapto-3-methyl-3H- 
imidazole-4-carboxylic add ethyl ester . 

NMR (CDCU): 5 9.36 (br. 1H). 8.06 (br. 1H). 7.68 (s. 1H), 7.55 (s. 1H), 4.30 (q, 2H). 4.04 
(m, 2H). 3.98 (s. 3H). 3.80 (m, 1H), 3.43 (m. 2H). 3.31 (m. 1H). 1.34-1.82 (m. 13H), 0.78-0.98 

10 (dd, 3H) ppm: HPLC-MS: miz 508 (M+1 ). 

Example 216 

3-Methyl-2-{243-{4Hmethyl-cyclohexyI)-3-(tetrahydro-pyran-4-yOHireIdol-«i!azoI-5- 
ylsulftinyi}-3H-lmidazole-4-carboxyllc acid 



1 5 Prepared as described in general procedure (F) from 3-methyl-2-{2-[3-(4-methyi-(yclohexyl)- 
3-(tetrahydro-pyran-4-yl)-ureido]-thla2ml-5-ylsulfanyl^3H-lmidazole-4-carboxylicacW 

ester (Example 215). 

NMR (DMSO-de): 6 12.26 (br. 1H). 7.8 (br. 1H). 7.61 (s. 1H). 7.54 (s. 1H). 3.87 (s. 3H). 
3.81 (m. 3H), 3.48 (m. 1H). 3.36 (m. 2H). 1.03-2.20 (m. 13H). 0.83-0.96 (dd. 3H) ppm; HPLC- 
20 MS:m/2480(M+1). 





Example 217 

^-[3-Cycloliexyi-3-(4-trifluorometliyi-cycloiiexyl)-ureido]-4hlazol-5-ylsulfanyt}<icetic 
acid methyl ester 
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P 



Prepared as described in general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-cyclohexyl- 
1.(4-trifluoromethyI-cyclohexyI)-urea (Example 204) and methyl thioglycolate. 

NMR (CDCI3): 6 7.62 (br, 1H), 7.34 (s. 1H). 3.66 (s, 3H). 3.37 (s, 2H). 3.28 (m, 2H). 1.05- 
5 2.26 (m, 1 9H) ppm; HPLC-MS: miz 480 (M+1 ). 

Example 218 

{2-[3-Cyclohexyl-3-(44rifluoromelhyl«^yclohexyl)-ureidol4hlazol-«-ylsul^^ 
acid 



10 Prepared as described In general prcx^edure (F) from {2-[3-€ycIohexyl-3-(4-trifluoromethyl- 
cyclohexyl)-ureido]-thiazol-5-ylsuifanyl}-acetlc add methyl ester (Example 217). 

NMR (DMSO-de): 5 12.16 (br. 1H). 7.37 (s. 1H). 3.44 (s, 3H). 3.32 (m, 2H). 1.05-2.21 (m. 
19H) ppm; HPLC-MS: /t)/z466 (M+1). 

Example 219 

15 3^2HP-Cyclohexyl-3K4-trffluoromethyl-<:yclohexyl)-4jreldo]4hIazol^^^ 
propionic acid methyl ester 



Prepared as described In general procedure (D) using 3-(5-bromo-thiazol-2-yl)-1-Qrdohexyl- 
1-(4.trif|uoromethyl-cyctohexyl)-urea (Example 204) and 3-mercaptopropionic add methyl 

20 ester. 

HPLC-MS: /n/z 494 (M+1). 





Example 220 

[2-(3,3-DIcyclohexyl-ureido)-thla2ol-5-yll-acetic acid methyl ester 
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Prepared as described in general procedure (C) using dicyclohexylamine and 2-amino- 
thiazol-5-yl)-acetic add methyl ester. 

^HNMR(CDCl3):8 7.25(s, 1H), 7.13(br. 1H). 3.71 (s. 5H). 3.42(m. 2H). 1.05-1.99 (m, 20H) 
5 ppm; HPLC-MS: miz 380 (M+1 ). 

Example 221 

[2'^3^3-Dicyclohexyl-ureldo)-thiazol-5-yl]-acetic acid 




Prepared as described in the general procedure (F) from [2-(3,3-dicyclohexyl-ureido)-thia2ol- 
1 0 5-yO-acetic add methyl ester (Example 220). 

NIVIR (DMSO-de): 5 12.16 (br. 1H). 7.29 (br, 1H). 7.10 (s. 1H), 3.65 (s. 2H), 3.44 (m. 2H). 
1.05-1.97 (m. 20H) ppm; HPLC-IVIS: mIzZm 

Example 222 

1,1-Dicyclohexyl-3-(4-formyl-thiazol-2-y!)Hirea 



15 




To a solution of 1 ,1-dicydohexyl-3-(4-hydroxymethyl-thiazol-2-yl) urea (850 mg, 2.5 mmol) in 
4:1 DCI\/1/DIVIS0 (8 mL) was added pyridine-sulfur trioxlde (1.59 g, 10.0 mmol) and triethyl- 
amine (1 .55 mL, 1 1 .25 mmol) at 0 °C. The mixture was stirred for 6 h and quenched with wa- 
ter (50 mL) and the layers were separated. The aqueous layer was extracted with DCIVI (2 x 
20 50 mL). The combined organic layers was washed with water, saturated ammonium chloride 
solution, brine, dried over sodium sulfate and concentrated in vacuo to obtain 1,1- 
dicydohexyl-3-(4-formyl-thiazol-2-yl) urea (800 mg, 2.38 mmol). 

NIVIR (CDCI3): 8 9.78 (s. 1 H), 8.2 (br, 1 H), 7.74 (s, 1 H), 3.45 (m, 2H), 1 .20-1 .90 (m, 20H) 
ppm; HPLC-MS: mIz 336 (M+1). 
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Example 223 

[2-{3,3-DicyclohexylureIdo)-thiazol-4-yllacetic acid ethyl ester 




Prepared in 63% yield as described in general procedure (C) from dicyclohexylamine and 
5 ethy!-2-amino-4-thlazoIeacetate. 

NMR (CDCI3): 5 8.00 (br. 1H). 6.65 (s, 1H), 3.63 (s. 3H), 3.46 (m, 2H), 1.15-1.90 (m, 23H) 
ppm; HPLC-MS: miz 394 (M+1). 

Example 224 

3-(4-Cyano-thla2ol-2-yl)-1 ,1 -dlcyclohexylurea 



Prepared as described in general procedure (C) using dicydohexyl amine and 4-cyano-2- 
thiazoiyi amine. 

NMR (4:1 CDCI3-CD3OD): 8 8.16 (br, 1H). 7.55 (s, 1H), 3.44 (m, 2H). 1.15-1.90 (m, 20H) 
ppm; HPLC-MS: mlz 333 (M+1). 

15 Example 225 

1,1-Dlcyclohexyl-3-[4-(methanesulfonylhydroxyimino-methyl)-thiazol-2-yl]urea 



To a solution of 1,1-dicyclohexyl-3-I4-(hydroxyimino-methyl)-thiazol-2-yO-ur^ (0.15 mmol) in 
DCM (4 mL) was added methansulfonyl chloride (0.15 mmol) and DIEA (0.15 mL). The mix- 

20 ture was stirred at rt for 2h and quenched vwth water (1 0 mL). The reaction mixture was ex- 
tracted with ethyl acetate (3 xlO mL). The combined organic extracts was washed with water 
(2 x 30 mL), dried over sodium sulfate, filtered and concentrated in vacuo. The crude prod- 
uct was purified by flash chromatography (silica, EtOAc/hexanes1:4 to EtOAc/hexanes 1:1) 
to give the desired product in 30% yield. 

25 NMR (4:1 CDCI3-CD3OD): 5 8.60 (s, 1H). 7.80 (s. 1H). 6.48 (d, 1H), 3.60 (br, 2H), 3.40 (s, 
3H). 1.15-1.90 (m. 20H) ppm; HPLC-MS: m/z 429 (M+1). 
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Example 226 

1,1-Dicyclohexyl-^44-(1-methyl-1H-tetrazol-5-ylsulfisinyimeth^^ 



Prepared in 20% yield as described in general procedure (L) from 1,1-dicycloliexyl-3-(4- 
bromomeUiyl-tliiazol-2-yI) urea and 1-methyl-5-mercaptotetrazoie. 

NMR (d6-acetone): 5 6.84 (s. 1H), 4.47 (s, 2H), 3.93 (s. 3H), 3.60 (br, 2H), 2.80 (br, 1H), 
1.15-1.90 (m. 20H) ppm; HPLC-MS: miz 436 (M+1). 

Example 227 

242-(3,3-Dicyclohexylureldo)-thlazol^ylmethylsulfanyl)-1H-imidaole-4-carboxyl^ acid 
ethyl ester 



Prepared in 20% yield as described in general procedure (L) from 1,1<[lcyclohexyl-3-(4- 
bromometliyl-thia2ol-2-yl) urea and 2-mercapto-1H-lmidazole-4-carboxylic add etliyl ester. 
HPLOMS:m/z 492(1^+1). 

Example 228 

N-[2*^3,3-Dicyclohexylure!do)-thiazol-4-ylmethyl]-methansulfonamide 



To a solution of 1,1-dicyclohexyl-3-[4-{hydroxyimino-methylHhiazol-2-yI]-urea (150 mg, 0.45 
mmol) was added borane-THF complex (5.0 mL 1 .OM) and the content was stirred for 2h at 
rL The mixture was quenched with NaHCOs solution and extracted with ethyl acetate (2 x 30 
mL). The organic extracts was washed (2 x 30 mL), dried over sodium sulfate, filtered and 
concentrated in vacuo to get the corresponding amine. To this amine in DCM (5.0 mL) was 
added methansulfonyl anhydride (0.1 mL) and DIEA (0.2 mL) at 0 **C. The mixture was 
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evaporated and the orude product was purified by flash chromatography (silica, CH2CHr 
EtOAc 1:4) to furnish N-[2-(3.3-dicydohexylureidoHhia2oI-4-ylmethyl]HTiethansulfonam 
(20 mg) in 10% yield. 

NIVIR (CD3OD): 5 6.90 (d, 1H), 4.20 (s, 2H). 3.46 (br, 1H). 3.30 (m, 2H), 2.80 (s. 2H), 
1.15-1.90 (m, 20H) ppm; HPLC-MS: miz 415 (M+1). 

Example 229 

1,1-Dlcyclohexyl-3-[4<^pyrdin-2-ylsulfanylmethyl)»thiazol-2-yqur^ 



Prepared as described in general procedure (L) from 1,1-dicyclohexyl-3-(4-bromomethyl- 
thia2ol-2-yl) urea and 2Hnercaptopyridine. 

NMR (d6-DMSO): 8 8.40 (d. 1H), 7.64 (m, 1H), 7.30 (d, 1H). 7,11 (m, 1H). 6.85 (s. 1H), 
4.34 (s, 2H), 3.46 (m. 2H). 1.15-1.90 (m, 20H) ppm; HPLC-MS: miz 431 (M+1). 

Example 230 

1 ,1 -Dlcyclohexyl-3-I4-(1 -methyM H-lmlcla20l-2-ylsulf anyImethyl)-thiazol-2-yl]urea 



Prepared as described in general procedure (L) from 1,1-dicyclohexyl-3-(4-bromomethyl- 
thiazol-2-yl) urea and 2-mercapto-1-methyl-1H-imidazole. 

NMR (4:1 CDCIrCDaOD): 5 7.21 (d, 1H). 7.04 (d. 1H), 6.94 (d, 1H), 6.85 (s. 1H). 3.44 (m. 
2H), 3.40 (s. 2H). 3.32 (s, 3H). 1.10-1.90 (m. 20H) ppm; HPLC-MS: m/z 434 (M+1). 

Example 231 

{[2-(3,3-DIcyclohexylureldo)-thlazole-5-carbonyll-amino}ace1ic acid methyl ester 



Prepared in 75 % yield as described in general procedure (K) using 2-(3,3- 
dicyclohexylureido)-thiazole-5-carboxylic acid and glycine methyl ester hydrochloride. 
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NMR (4:1 CDCI3-CD3OD): 5 8.06 (s. 1H), 7.65 (s. 1H), 4.24 (d. 2H). 3.80 (s. 3H). 3.46 (br. 
2H). 1.10-1.90 (m. 20H) ppm; HPLC-MS: rrilz 423 (M+1). 

Example 232 

1K[2K3>3-Dicyclohexylureido)-thiazole-5<arbonyq-amino}cyclopropanecarboxylicacicl 
5 ethyl ester 



Prepared in 82 % yield as described in generai procedure (K) using 2-(3,3- 
dicyclohexyiureido)-thlazole-4-carboxylic acid and 1-amlnocyclopropane-1-carboxylic add 
etiiyl ester. 

10 NMR (d6-DIVISO): 5 7.92 (s, 1 H), 4.04 (q. 2H). 6,48 (d. 1 H), 3.48 (m, 2H), 1 .00-2.00 (m. 
27H) ppm; HPLC-MS: mlz 463 (M+1). 

Example 233 

(S)-1-[2-(3,3-Dicyclohexylureido)-thiazole-5-carbonyi]-piperldine-3-carboxyllcacld 



1 5 Prepared in 90% yield as described in general procedure (F) by hydrolysis of (S)-1-[2-(3.3- 
di(^clohexylureido)-thiazole-5-carbonyl]-piperidine-3-carfoo}^ic add ethyl ester (Example 
234). 

NMR (d6-DMS0): 5 7.64 (s, 1H). 4.20 (d. 1H). 3.95(d. 1H). 3.40 (m, 2H). 3.10 (m, 1H). 
1.15-1.90 (m, 26H) ppm; HPLC-MS: mlz 463 (M+1). 

20 Example 234 

(S)-1-p-<3,3-DlcyclohexylureIdo)-thiazole-5^artx>nyl]-plperidlne-3-carboxyllcacid 
ethyl ester 
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Prepared in 98% yield (120 mg) as described in general procedure (K) using 2-(3,3- 
dicycIohexylureido)-tfiiazole-4-carboxylic acid and (S)-nipecotic acid ethyl ester. 

NMR (4:1 CDCI3-CD3OD): 5 7.64 (s. 1H). 4.10 (d. 1H), 4.06 (q. 2H), 3.95 (d, 1H). 3.45 (m, 
2H), 3.20 (t, 1H,). 1.35-1.90 (m, 20H), 1.15 (t. 3H) ppm; HPLC-MS: mJz 491 (M+1). 

5 Example 235 

{[2-(3,3-DlcyclohexyIureidoHhlazole-5-carbonyll-amlno}-acetlcacld 




Prepared in 90% yield as descril)ed in general procedure (F) by hydrolysis of {[2-(3,3- 
dicyclohexylureido)-thiazoie-5-carbonyl]-amino}acetic add methyl ester (Example 231). 
10 HPLC-MS: m/z 409 (M+1). 



Example 236 

3-{[2-(3,3-Dicyclohexylureido)-thiazole-5-carbonyl]-amino}-benzoic acid methyl ester 




Preparted in 21% yield as described in general procedure (K) using 2-(3,3- 
1 5 dicyclohexylureido)-thiazole-4-carboxylic add and methyi-3-amino behzoate. 

NMR (d6-DMS0: 5 8.60 (t. 1H). 7.94 (m, 2H), 7.70 (d. 1H). 7.50 (t, 1H). 7.40 (t. 1H). 3.60 
(s, 3H). 3.46 (m, 2H). 1.15-1.90 (m. 20H) ppm; HPLC-MS: m/z 485 (M+1). 

Example 237 

3-(5-Bromothiazol-2-yO-1>1-bls<4Hneth]^cyclohexyl)urea 



20 




Prepared in 52% yield as described in general procedure (C) using bis(4- 
methyicyclohexyl)amine and 2-amino-5-bromothiazole. 
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NMR (4:1 CDCI3-CD3OD): 5 7.95 (br. 1H), 7.24(s. 1H). 3.46 (m. 2H). 1.15-1.90 (m. 18H). 
0-95-1.10 (two d. 6H) ppm; HPLC-MS: m/z 415 (M+1). 

Example 238 

{2-[3,3-Bis(4-methylcyciohexyl)ureideo]tliiazole-5-yl8ulfanyl}acetic acid methyl ester 




5 

Prepared In 41% yield as described In general procedure (D)using 3-(5-bromothlazol-2-yl)- 
1,1-bis-4-methylcyclohexyl)urea (Example 237) and methylthloglycdate. 

NMR (CDCI3): 5 8.16 (br, 1H). 7.35 (s. 1H). 3.70 (s, 3H). 3.5 (m, 2H), 1.15-1.90 (m, 18H). 
0.91-1.05 (two d, 6H) ppm; HPLC-MS: miz 440 (M+1). 

10 Example 239 

{2-[3,3-Bis(4-methylcyclohexyl)ureldeo]thiazole-5-ylsulfanyl}aceticacid 



Prepared In 85% yield as described In general procedure (F) from {2-l3,3-bis(4- 
methylcyclohe)^)ureldeo]thlazoIe-5-ylsulfanyl}acetic add methyl ester (Example 238). 
15 NMR (CDCI3): 5 8.20 (br, 1H). 7.4 (s. 1H), 3.72 (s, 3H). 3.4 (s. 2H). 3.30 (m. 2H), 1.15- 
1.90 (m, 18H), 0.90-1.05 (two d, 6H) ppm; HPLC-MS: m/z 426 (M+1). 

Example 240 

[2-(3,3-Dlcyclohexylureido)thiazol-5-ylmethylsulfanyl]acetlc add methyl ester 



20 Prepared as described in general procedure (K) from 1.1-dicyclohexyl-3-(4-bromomethyl- 
thia2ol-2-yl) urea and methyl ttiioglycolate. 
HPLC-MS: mIz 426 (M+1 ). 
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Example 241 

3-{[2K3,3-Dicyclohexylureido)-thiazole-5H:art)onyl]-amino}-proplonic acid ethyl ester 



Prepared in 21% yield as descriljed In general procedure (K) using 2-(3,3- 
5 dicyclohexylureido)-thiazole-4-carboxyiic acid and beta-alanine ethyl ester hydrochloride. 
HPLC-MS: /n/z 451 (M+1). 

Example 242 

3-(5-Bromothiazol-2-yl)-1 -cyclohexyl-1 -(4-methylcyclohexyl)-urea 



10 Prepared as described in general procedure (C) using 4-methylcyclohexyl-cyclohexylamine 
and 2-amino-5-bromothiazole. 

NMR (CDCI3): 5 8.0 (s, 1H), 7.25 (s, 1H), 6.48 (d. 1H), 3.48 (m, 2H), 1.15-1.90 (m, 19H), 
0.88-1,05 (two d, 3H) ppm; HPLC-IVIS: miz 401 (M+1). 

Example 243 

1 5 3-{2-[[3,3«Bls(4-methylcyclohexyl)ureideo]thlazole-5-ylsuIf anyl}propionic acid methyl 



Prepared in 20% yield as described in general procedure (D) using 3-(5-bromothiazoI-2-yl)- 
1,1-bis-4-methyl(yclohexyl)urea (Example 237) and 3-mercapaptoproionic acid methyl ester. 



20 NMR (CDCI3): 5 8.16 (br, 1H). 7.35 (s. 1H), 3.70 (s, 3H), 3.5 (m. 2H), 2.92 (t. 2H), 2.61 (t, 
2H). 1.15-1.90 (m. 18H). 0.91-1.05 (2d, 6H) ppm; HPLC-MS: mIz 454 (M+1), 





ester 




Example 244 

3-{2-[3,3-Bis(4-methylcyclohexyl)ureldeo]thiazole-5-ylsulfanyl}proplonic acid 
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Prepared in 85% yield as described in general procedure (F) by liydrolysis of 3-{2-[[3.3-bis(4- 
methyl(ydohexyI)ureideo]thia2ole-5-ylsulfanyl}proplonicacid methyl ester. 

NMR (CDCI3): 8 7.27 (s, 1H). 3.75 (d. 2H). 3.0 (m, 2H), 2.26 (t, 2H), 1.15-1.90 (m, 18H). 
5 0.91-1.05 ( two d. 6H) ppm; HPLC-MS: miz 440 (M+1). 

Example 245 

4^-[3,3-Bis(4-methylcyclohexyl)ureIdeo]thiazole-5-ylsulfenyl}benzoic acid ethyl ester 




Prepared as described In general procedure (E) using 3-(5-bromothla2ol-2-yl)-1,1-bls-4- 
1 0 methylcyclohexyl)urea (Example 237) and 4-mercapto-ben2oic add methyl ester. 

NMR (CDCI3): S 8.10 (br, 1H), 7.89 (s, 1H). 7.87 (s, 1H). 7.53 (t, 1H), 7.21 (s. 1H), 7.19 
(s. 1H). 3.58 (s, 3H), 3.46 (m, 2H). 1.15-2.00 (m. 18H). 0.93-1.05 (two d, 6H) ppm; HPLC- 
MS: m/z 502 (M+1). 

Example 246 

15 2K-2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureldo]4hiazol-5-ylsulfanyl}*^-meM^^ 
imldazole*4-carboxylic acid ethyl ester 

Prepared as described in general procedure (E) 1ix>m 3-(5-bromot]ilazol-2-yl)-1-cydohexyl-1- 
(4-metliylcydohexyl)-urea (Example 242) and 2-mercapto-3-methy!-3H-lmidazole-4- 
20 carboxylic add ethyl ester. 

NMR (4:1 CDCij-CDaOD): 8 7.69 (s. 1H), 7.57 (s, 1H). 4.31 (q, 2H), 4.0 (s. 3H), 3.38 (m, 
2H). 1.15-1.90 (m, 19H). 1.35 (t, 3H), 0.90-1.10 (two d. 3H) ppm; HPLC-I^S: mlz 506 (M+1). 
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Example 247 

{2-[3-Cyclohexyl-'3- (44ne1hylcyclohexyl)ureldeo]thiazol-€-ylsulfanyl}acetic acid methyl 
ester 



Prepared as described in general procedure (E) using 3-(5-bromothiazol-2-yl)-1-cycIohexyl- 
1- (4-methylcyclohexyl)-urea (Example 242) and meythyl thioglycolate. 

NMR (CDCI3): 5 7.43 (s. 1H), 7.48 (s, 1H). 3.77 (s, 3H). 3.79 (d. 1H). 3.50 (d, 1H). 3.46 
(m, 2H), 1.15-1.90 (m, 19H) ppm; 0.90-1.05 (two d, 3H) ppm; HPLC-MS: miz 426 (M+1). 

Example 248 

3-{[2-(3,3-Dicyclohexylureido)-thiazdle-5-carbonyi]-amino}-propionic acid 



Prepared in 90% yield as described in general procedure (F) from 3-{[2-(3,3-dicyclohexyl- 
ureido)-thiazole-5-cariDonyl]-amino}-propionic acid methyl ester (Example 241). 

NMR (d6-DMSO): 5 7,80 (s, 1H). 7.67 (s. 1H), 3.56 (t, 2H). 3.46 (m, 2H). 2.76 (t, 2H), 
1.15-1.90 (m, 20H) ppm; HPLOMS: mIz 423 (M+1). 

Example 249 

4K2-[3,3-Bis(4HmethylcycIoliexyl)ureideo]th]azole-5-ylsulfany0beu^ acid 



Prepared in 80% yield as described In general procedure (F) from 4-{2-[3,3-bis(4- 
methyl(yclohexyl)ureideo]thiazole-5-ylsulfanyl}benzolc add ethyl ester (Example 245). 

NMR (d6-acetone): 5 7.84 (d, 2H). 7.35 (s, 1H). 7.18 (d, 2H). 3.40 (m. 2H), 1.15-1.90 (m, 
18H), 0.95-1.05 (two d. 6H) ppm; HPLC-MS: mIz 488 (M+1). 
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Example 250 

{2-[3-Cyclohexyl-3K44nethylcyclohexyOureideo]thlazol-5-ylsulbnyl}aceticacicl 



Prepared in 88% yield as described in general procedure (F) from {2-[3-cycloliexyl-3-(4- 
5 methyl<ydohe)^)ureideolthia2ol-5-ylsulfanyl}acetic add methyl ester (Example 247). 

NMR (4:1 CDCIs-CDaOD): 5 7.39 (s. 1H). 7.06 (s, 1H). 3.38 (obscured by MeOH peak). 
1.15-1.90 (m, 19H), 0.95-1.05 (two d, 3H) ppm; HPLC-MS: m/z 412 (M+1). 

Example 251 

2-{-2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureldol-thlazol-5-ylsuIfanyl}-3-methyI-3H 
10 im!dazole-4-carboxyiic acid 



Prepared in 80 % yield as described in general procedure (F) from 2-{-2-[3-cydohexyl-3-(4- 
metiiyl-<yclohexyI)-ureido]-thiazol-5-ylsulfanyl}-3-methyl-3mmida20le-4-cart)oxylicacW 

ester (Example 246). 

15 NMR (4:1 CDCI3-CD3OD): 5 7.80 (s. 1H), 7.56 (s, 1H), 4.00 (s. 3H), 3.36 (m, 2H), 1.15- 
1.90 (m, 19H). 0.95-1.05 (two d. 3H) ppm; HPLC-MS: m/z 478 (M+1) 

Example 252 

1,1-Dicyclohexyl-3-5-formyi-thiazoi-2-yl)Hirea 



20 2-Amino-5-fonnylthiazoIe (215 mg, 1.67 mmol), cartwnyldilmidazole (275 mg, 1.70 mmd) 
and a catalytic amount of DMAP were heated together in 5 mL THF at 40 "C for 2h. To this 
solution was added dicydohexylamine (0.34 mL, 1.70 mmol) and the reat^on mixture was 
stined for an additional 6 h at room temperature. The reaction mixture was concentrated and 
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the crude product was purified by fiasii cliromatography (silica, CHaClrEtOAc, 4:1) to obtain 
1 , 1 -dicycloliexyl-3-(5-formyl-tliiazol-2-yl)-urea. 
HPLC-MS: miz 336 {M+1). 

Example 253 

5 2-(3,3-Dicyclohexyl-ureido)-thiazoie-5-carbo]^ic acid methoxy-methylamide 

O 

Prepared as described in general procedure (K) using 2-(3,3-dicyclohexyl-ureido)-thiazole-5- 
carboxylic acid and methoxy methylamine. 
HPLC-MS: m/z 395 (M+1). 

10 Example 254 

1 ,1 -Dicyclohexyl-3-I5-(pyrroIldifie-1 -carbonyI)-thlazoI-2-yIl-urea 




Prepared as described in general procedure (K) using 2-{3,3-dicyclohexyI-ureido)-thiazole-5- 
carboxylic acid and pyrrolidine. 
15 HPLC-MS: mIz 405 (M+1). 

Example 255 

(4-{[2-(3,3-DIcyclohexyl-ureldo)-thlazole-5-carbonyl]-amlno}-phenyl)-«M^^^ acid ethyl 
ester 





20 



PrepatBd as described in general procedure (K) using 2-(3,3-dicyclohexyl-ureido)-thiazole-5- 
carboxyllc add and 4-aminophenylacetic add ethylester. 
HPLC-MS: m/z 513 (M+1). 
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Example 256 

(4-{I2K3,3-DicyclohexylHireido)-thlazole-5-cartonyll-«mlnoH>heiiyl)-acetlcacld 




Prepared in 80 % yield as described in general procedure (F) from (4-{I2-(3,3-dicyclohexyl- 
ureldo)-thiazole-5-carbonyll-amino)-phenyl)-acetlc add ethyl ester (Example 255). 
HPLC-MS: imz 483 (M+1). 

Example 257 

3-[2-(3,3-DicyclohexyIurekio)-thla2ol-5-yll-acr^lc acid ethyl ester 




10 A solution of 1,1-dlcyclohexyl-3-(5-formyl-thlazol-2-yI)-urea (Example 252) (90 mg, 0.27 
mmol) and (carbethoxymethylene)triphenylphosphorane (102 mg, 0.30 mmol) in THF (5 mL) 
was stln^d at 40 "C for 12h. The reaction mixture was concentrated and the residue was 
purified by flash chromatography (silica, CHaClyEtOAc, 4:1) to obtain 3-[2-(3.3- 
dicydphexylureido>-aiiazol-5-yll-acrylic add ethyl ester (75 mg) in 69 % yield. 

15 HPLC-MS: miz 406 (M+1). 

Example 258 

3-[2-{3,3-Dlcyclohexylreldo)4hlazol-5-yIl-proplonic acid ethyl ester 




To a solution of 3-l2-(3,3<licyclohexylureido)-thlazol-5-yi]-acrylic acid ethyl ester (Example 
20 257) (75 mg, 0.18 mmol) In methanol was added Pd/C<150 mg). The content was degassed 
and was placed under hydrogen atmosphere for 12h. The mfadure was filtered through oeHte, 
and ttie filtrate was concentrated. The residue was ftrther purified by flash chromatography 
(silica, CHaClrEtOAc 4:1 to give 3-I2-(3.3-dlcydohexylureldo)-thiazol-5-yl]-propionlc add 
ethyl ester (35 mg) in 47 % yield. 
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HPLOMS: m/z 408 (M+1). 



Example 259 

3**[2-(3,3-Dicyclohexyiureido)l-thiazol-5-yq-propionicac!d 




5 Prepared as described in general procedure (F) from 3-[2-(3,3<licyclohexylureIdoHhiazol-5- 
yQ-proplonic add ethyl ester (Example 258). 
HPLOMS: m/z 380 (M+1). 

Example 260 

10 1,1 -DlcyclohexyI-3-<5-methylisoxazol-3-yOurea 



Prepared as described In general procedure (A) using dicyclohexylamine and 3-amino-5- 
methyiisoxazole 
15 HPLC-MS:/n/z=306(M+1). 

Example 261 

{2-[3-(1-Acetyl-piperidln-4-yl)-3-cycloheptyl-ureido]4hi9Zol-5-ylsul^^ acid 





20 



Prepared as described in general procedure (G) using 1-(4-Gycloheptylamino-piperidin-1-yl)- 
ethanone and 5-aminothiazol-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: miz = 455 (M+1 ) 
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Example 262 

{2-[3-(1-Acetyl-plperidm-4.yO-3K4-methyl-cyclohexyI)-ure^ 
acetic acid 



Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohexylamlno)- 
piperidin-1-yl]-ethanone and 5-amlnothiazol-2-mercaptoacetic add ethyl ester, 
HPLC-MS: m/z = 455 (M+1) 

Exampie 263 

1 0 {2-I3-(1 -Acetyl-piperidin-4-yl)-3-cyclopentyi-ureidol-thia2ol-5-ylsulfanyiy-acetlc acid 



Prepared as described in general procedure (G) using l-(4-cyclohpentylamino-piperidin-1 
yl)-ethanone and 5-aminothia2ol-2-mercaptoacetic acid ethyl ester 
1 5 HPLC-MS: m/z = 427 (M+1 ) 

Example 264 

1 -(1 -Acetyl-plperldin-4-yl)-1 -(4-methyl-cyciohexyl)-3-thlazol-2-yl-urea 



20 Prepared as described in general procedure (G) using 1-[4-(4-methyl-cydohexylamino)- 
piperidin-1-yll-^thanone and 2-aminothiazole. 
HPLC-MS: n?/z= 365 (M+1) 
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Example 265 

1-(1-AcetYl-piperidin-4-yl)-3K5-chloro.thiazol-2-yl)-H4<^ 



Prepared as described in general procedure (G) using 1-[4-(4-methyl-cyclohe)cyiamino)- 
piperidin-1-yl]-ethanone and 2-amino-5-chlorothiazole. 
HPLC-MS: /n/z= 399 (M+1) 

Example 266 

1J-Dlcyclohexyl-3-(5-methyl-4,5,6J4etrahydro-thlazolo[5,4-c]pyri 



Prepared as described in general procedure (A) using dicydohexylamine and 2-amino-5- 

methylL-4.5,6,7"tetrahydrothiazolo(5.4-c)pyridine 

HPLC-MS: m/z= 378 (M+1) 

Example 267 

1,1.Dlcyclohexyl-3K6J-dlhydro-4H-pyranoI4,3<llthIazol-2-yI)-urea 



Step1. Preparation of precursor 6,7-dihydro-4H-pyrano[4.3-<J]thiazol-2-ylamine. To 4- 
ketotetrahydropyran (4.1 g) in ether (15mL) at ice bath temperature was added bromine 
(6.5g), dropwise over 30min. After 20min was added ethyl acetate and sodium carbonate. 
The aqueous phases was separated and extracted with ethyl acetate. The combined organic 
phases were dried over magnesium sulfate and concentrated in vacuo, redissolved in etha- 
nol. and thiourea (2.8g) was added. The mixture was warmed to reflux for 1h, cooled and the 
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desired product was Isolated by filtration and washed with ether, dried in vacuo, and used 
directly in Step 2. 

Step 2. Urea coupling as described In general procedure (C) gave the title compound. 
HPLC-MS: miz = 365 (M+1 ) 

5 Example 268 

3-<5-ChIoro-thlazol-2-yl)-1-cyclohexyI-1K1-methanesuIfonyI-ipiperW 



Prepared from 3-amino-l-Boc-piperidine, cyclohexanone and 2-annino-5-chlorothiazole as 
1 0 described in general procedure (G). 
HPLC-MS: m/z = 422 (M+1 ) 

Example 269 

(2^3-Cyclohexyl-3-[H2,2-dlmethyl-proptonyl)-pyiTolldln^-yllHireldo>^^^ 
ylsulfanyl)-acetic acid 



Prepared from 3-amino-1-Boc-pynrolidine, cyclohexanone and 5-amlnothiazol-2- 
mercaptoacetic add ethyl ester as described In general procedure (G). 
20 HPLC-MS: m/z =469 (M+1 ) 




15 




Example 270 

{2.[3-Cyclohexyl-3-(1-cyclopentanecarbonyUpyrrolldin-3-yl)-ure!do]4hiazo 
ylsulfanyl}-acetic acid 
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N 



1 -^1^.-^° 



Prepared from 3-amino-1-Boc-pyrroIidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic add ethyl ester as described in general procedure (G). 
5 HPLC-MS: m/z =481 (M+1 ) 

Example 271 

{2^3-Cyclohexyl-3-[1Kthiophene-2-carbonyl)-pyrrolldln-3-yll-ureldo}-thlazol-5- 
ylsulfanyl)-acetic acid 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-amlnothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLC-MS: m/z =495 (M+l) 

Example 272 

1 5 {2-[3-(1-Benroyl-pyiTolidln-3-yI)-3.«yclohexyl-ureldol4hlazol-5^suIfanyl}-acetIc acid 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
metx^ptoacetic acid ethyl ester as described in general procedure (G). 
20 HPLC-MS: m/z =489 {M+1 ). 
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Example 273 

(2-{3-C^clohexyl-3H[1Kpyrldine-3-carbonyOi>yn-olidin-3-yl^ 
ylsulfanyl)-acetlc add 



Prepared from 3-amino-1-Boc-pyrrolidine, cyclohexanone and 5-aminothiazol-2- 
mercaptoacetic add ethyl ester as described in general procedure (G). 
HPLOMS: m/z =490 (M+1) 

Example 274 

245-<3,3*Dicyclohexyl-ureido)H[1,3,4]thiadIazol-2-ylsuifanyl]-2HTiethyl-pro^ 



Prepared as described In general procedure (A) using dicyclohexylamine and tert-butyl 2-1(5- 

amino-1,3,4-thiadiazol-2-yl)thio]-2-methyipropanoate. 

HPLC-MS: mtz = 427 (M+1 ) 

Example 275 

N-{4-[3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-ureido]-cycIohexyl}-acetamIde 






Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 5-chloro-2-amlnothlazoie 
using general procedure (6). 
HPLC-MS: miz = 399 (M+1 ) 
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Example 276 

NK443-(5-Chloro4hiazol-2-yl)-1-cyclohexyl-ureido]-cyclohexyl}-methanesulfo^ 



Prepared from N-Boc-aminocyclohexanone, cydohexylamine and 5-chIoro2-aminothiazoIe 

using general procedure (G). 

HPLC-MS:m/2=435(M+1) 

Example 277 

1 -(1 -AcetyI-plperidin"3-yl)-3-(5-chloro-thlazol-2-yl)-1 -cyclohexyl-urea 



Prepared from 3-amino-1-Boc-piperidine, cydohexanone and 5-diloro-2-aminothiazole using 
general procedure (G) as described in general procedure (G). 
HPLOMS: m/z =384 {M+) 

Example 278 

1^1-Acetyl-piperidin-3*yl)-1<yclohexyl-3-(5Hiiethyl-thiazol-2-yl)-^ 






Prepared from 3-amino-1-Boc-piperidine, cydohexanone and 5-methyl-2-amjnothla2ole us- 
ing general procedure (G) as described in general procedure (G). 
HPLC-MS:/n/z=366 (M+1) 



Example 279 

1-(1-Acetyl-piperidin-3-yl)-1-cyclohexyl-3-thlazol-2-yl-urea 
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Prepared from 3-amino-1-Boc-piperidine, cydohexanone and 2-aminothiazole using general 
procedure (G) as described in general procedure 
5 HPLC-MS: mlz =351 (M+1 ) 

Example 280 

{2-[3-(1 -Acetyl-piperidin'4-yi)-3<yclohexylHireido]-5-methyl-thiazol-4-yl}-acetic acid 
ethyl ester 




Prepared from 3-amino-1-Boc-piperidine, cydohexanone and 5-methyl-(2-amlno-4- 
thiazolyl)acetic add ethyl ester using general procedure (G). 
HPLC-MS:m/2=451 (M+1) 



Example 281 

1 5 {2-[3-(1 -Acetyl-piperidin-4-yl)^H:yclohexyl-ure!do]-5-chloro-thiazoM-yl}-acetic acid 



ethyl ester 




Prepared from 3-amino-1-Boc-piperidine, cydohexanone and 5-chloro-(2-amino-4- 
20 thiazolyl)acetic add ethyl ester using general procedure (G). 
HPLC-MS:m/z=471 (M+1) 

Example 282 

N-[4-(1-Cyclohexyl-3-thiazol-2-yl-ureido)-cyclohexyi]^cetamide 
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10 



15 



Prepared from N-Boc-amlnocyclohexanone, cycIohe)^amine and 2-aminothiazole using 
general procedure (6). 
HPLC-MS:m/z=365 (M+1) 

Example 283 

N-[4-(1-Cyclohexyl-3-th!azol-2-yl-ureido)K:yclohexyl]-methanesulfonamide 



Prepared from N-Boc-aminocyclohexanone, cyclohexylamine and 2-aminothiazole using 
general procedure (G). 
HPLC-MS:/n/z=401 (M+1) 

Example 284 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyi-3-[4-methyl-5-(4-methyl-pIperazine-1 -sulfonyl)- 
thiazol-2-yl]-urea 



Prepared as described for Example 173 using 4-methyl-5-(4-methyl-piperazine-1-sulfonyl)- 
thiazol-2-ylamine and 1-{4-cyclohexylamino-piperidin-1-yl)-ethanone. 
HPLC-MS: miz =527 (M+1 ). 

Example 285 

1 -Cyclobutyl-1 -cyclohexyl-3-thiazol*2-yl-urea 






25 



Prepared as described in general procedures (A) and (B) using cyclohexyl-cyclobutyl-amine 
and 2-aminothiazole 
HPLC-MS: m/z = 281 (M+1). 
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Example 286 

1-CycloheptyM-cyclohexyl«3-thiazol-2-yl-urea 




5 

Prepared as described in general procedures (A) and (B) using cyclohexyl-cycloheptyl-amlne 
and 2-aminothiazole 
HPLC-MS: m/z= 322 (M+1). 

Example 287 

10 {243-CyclohexyI-3-(frans-4-methyl-cyclohexyl)-ureido]4hiazol-5-ylsulfanyl}-^^ 




{2H;3<)ydohexyl-3-(frans-4-me%kydohexyi)-ureldo]-thia2ol-5-^^^ add ethyl 

ester was prepared as described in general procedures (A) and (B) using cyclohexyl-((rans- 
15 4-methyl-(qrdohexyl)-amine and 5-aminotliia2ol-2-nnercaptoacetlc add ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: m/z =412 (M+1). 

Example 288 

1 -Cyclopentyl-3-(5-*methyl-thiazol-2-yl)-1 -(1 -propionyl-piperidin-4-yl)-urea 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydopent- 
none and 2-aminO"5-methylthiazole. 
HPLC-MS: /n/z= 365 (M+1) 



25 



Example 289 

1 -(1 -Butyryl-piperidin-4-y l)-1 -cyctopentyi-3-(5-methyl-thiazol-2-yl)-urea 



yfO 2005/066145 



PCT/DK2005/000002 



198 



15 



20 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydopent- 
none and 2-amino-5-methylthiazole. 
HPLC-MS: /n/2 = 401 (M+Na) 

Example 290 

1K1'<JyoIopentanecarbonyl-pIperidin-4-yl)-1<yclopentyl-3K5-methyl-thi"a2oI-2-^^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
none and 2-amino-5-methylthiazole. 
HPLC-MS: miz = 427 (IVI+Na) 

Example 291 

{2-[3-Cyclopentyl-3K£rans-4-methyl-cyclohexyl)-ureido]4hiazol-5-ylsulfany^ 
acid 



{2-[3-Cydoliexyl-3-(f/ans-4-nriethyl-cydopentyl)-ureidol-thiazoI-5-ylsulfanyIh^ add ethyl 
ester was prepared as described in general procedures (A) and (B) using cydopentyKfrans- 
4-methyl-cydohexyl)-amine and 5-aminothiazoi-2-mercaptoacetic add ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS: m/z = 398 (M+1). 

Example 292 

{243K1-Acetyl-piperidin-4-yI)-3-cyclohexyl-UFeido]-5-methyl-thlazol-4-^ acid 
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Prepared from 3-amino-1-Boo-piperidine. cyclohexanone and 5-methyl-(2-amlno4- 
thiazolyl)acetic acid ethyl ester using general procedure (G). 
HPLC-MS: m/z = 424 (M+1 ) 

5 Example 293 

{2-[3-(1-AcetyI-piperidin4-yl)-3-cyclohexyl-ureido]-5-imidazol-1-yl-thi 
acid 




1 0 Prepared from 3-amino-1 -Boc-piperidine, cyclohexanone and 5-methyl-(2-amino-4- 
thiazolyOacetic add ethyl ester using general procedure (G). 
HPLC-MS: m/z = 475 (M+1) 

Example 294 

{2-[3-(1-Acetyl-piperidin-4-yl)-3-cyclohexyl-ureido]-5-chloro-thiazol-4-yl}-acetic acid 




Prepared from 3-amlno-1-Boo-piperldine, cyclohexanone and 5-chloro-(2-amino-4- 
thiazolyl)acetic add ethyl ester using general procedure (G). 
HPLC-MS: m/z = 443 (M+1 ). 

20 Example 295 

1 ,1 -Dlcyclohexyl-^45-{2Kllmethylamlno-ethyisulfanyl)-4-methyl4hiazol-^^^ 




25 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(4-methyl-5- 
thiocyanato-thiazol-2-yl)-urea and dimethylaminoethylchloride. 
HPLC-MS: m/z =425 (M+1) 
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Example 296 

1,1-Dlcyclphexyl-3-I5-(4-methyl-plperazine-1-sulfonyl)-^^ 



Prepared as described for Example 173 using 5-(4-methyl-plperazine-1-sulfonyl)-thiazol-2- 
ylamine and dicyclohexylamine. 
HPLC-MS: miz =527 (M+1) 

Example 297 

1 0 3-(5-Chloro-thlazol-2-yl)-1 -cyclopentyi-1 -(1 -propionyl-piperidln-4-yl)-urea 



6 



Prepared as described in general procedure (G) using 3-amino-l-Boo-piperidine, cydopent- 
none and 2-amino-5-chlorothiazole 
1 5 HPLC-MS: m/z =385 (M+1 ) 



Example 298 

1K1-Acetyl-piperidin-4-yl)-1-cyclohexyi-3-[5K4Hnethyl-plperazlne-1-sulfonyl)-thiazol-2- 
yl]-urea 




20 

Prepared as desaibed for Example 173 using 5-(4-methyl-plperazine-1-sulfonyl)-th«azol-2- 
ylamlne and 1-(4-cyclohexylamlno-piperidin-1-yl)-ethanone. 
HPLC-MS: m/z =513 (M+1) 
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Example 299 

1-(1-Acetyl-piperldin-4-yI)'5-<5-chloro-thlazol-2-yl)-1-{frans-^ 



5 Prepared as described in general procedure (G) using 1-[4-(frans-4-methyl- 
cyclohexylamino)-piperidin-1-yll-etlianone and 5-diloro-2-aminothiazole. 
HPLOMS: 

Example 300 

{2-I3-{1-Acetyl-pIperidin-4-yl)-3-(trans-4-methyl-cyclohexyl)-ureI^ 
10 ylsulfanyl}-acetlc acid 



Prepared as described in general procedure (G) 1-[4-(frans-4-methyl-cyclohexylamlno)- 
piperidin-1-yl]-ethanone and (2-amino-thiazol-5-ylsulfanyl)-aceticacid ethyl ester. 
15 HPLC-MS: m/z=455 (M+1) 

Example 301 

2-<3^-Dicydohexyl-ureldo)-5-methylsulfanyI-thlazole-4<arboxyl^ acid 



20 2-<3.3-DicydohexylHjreido)-5-methylsulfanyl-thlazoie-4-carix)xyilc add ethyl ester was pre- 
pared as described in general procedure (H) using 2-(3,3-dicydohexyl-ureido>5-thio<^nato- 
thiazole-4-carboxylic add ethyl ester and nnethyl iodide. Hydrolysis using general procedure 




a 





(F) gave the title compound. 
HPLC-MS: m/z =399 (M+1) 
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Example 302 

1,1-DIcyclohexyi-^-[4-methyl-5H2-piperidln-1-yl-ethylsulfe 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(4-methyl-5- 
thicxyanato-thiazol-2-yl)-urea and N-(2-chIoroethyl)piperidine. 
HPLC-MS: m/z=580 

Example 303 

1,1-Dicyclohexyl-344Hnethyl-5-(2-pyrroHdin-1-yl-ethylsulfa^ 



Prepared as described In general procedure (H) using 1,1-dicycloliexyl-3-(4-methyl-5- 
thiocyanato-thiazol-2-yl>-urea and N-(2-chloroetliyl)pyn'olidine. 
HPLC-I\/IS: miz =566 (M+1 ) 

Example 304 

1 -(1 -Butyryl-piperidin-4-yl)-3-(5-chloro-thiazoi-2-yl)-1 -cyclopentyl-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydopent- 
none and Z-amino-S-chlorothiazole 
HPLC-MS: m/z =421 (M+Na) 






Example 305 

3*(S-Chloro-thlazol-2-yl)-1H1-cyclopentanecailK>nyl-plperidln^^ 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine. cydopent- 
none and 2-amino-5-clilorothia2ole 
5 HPLOMS: miz =425 (M+1 ) 



Example 306 

3-(5-Chloro4hIazol-2-yl)-1-cyclopentyl-1-(1-«thanesulfonyl-^^ 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopenfr 
none and 2*amino-&<:hlorothiazole 
HPLC-MS: m/z =421 (M+l) 



15 Example 307 

3-(5-Chioro-thiazol-2-yl)-1 -cyclopentyM -[1 -(propane-1 -sulfonyl)-plperidin-4-yl]-urea 




Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclopent- 
20 none and 2-amino-5-chlorothia2ole 
HPLC-MS: m/z =435 (M+l) 



Example 308 

1-(1-Acetyl-piperidin-4-yI)-1-cyclohexyl-3H4^nethyl-5-methylsulfanyl-^^ 
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H,C 




Prepared as described in general procedure (H) and (I) 
HPLC-MS:m/z=412(M+1) 

5 Example 309 

1,1-Dicyclohexyl-^-[4-methyl-5-(2-morpholin-4-yl-ethylsulfanyi)4hiazol-^^^ 



Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-{4-methyl-5- 
10 thiocyanato-thiazol-2-yl)-urea and N-(2-chloroethyl)morpholine. 
HPLC-MS: m/z =582 

Example 310 

3-(5-Chloro-thiazol-2-yl)-1-cyclohexyl-1-(1-pentanoyl-piperidin-4-yl)-urea 




6 



15 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cycloliex- 
none and 2-annino-5-chIorothiazoIe 
HPLC-MS: m/z =427 (M+1) 

Example 311 

20 3-(5-Chloro4hiazol-2-yl)*1-cyclohexyl-1-[1-<3-methyl-butyryl)-piperidin-4-^^^ 



6 



t 
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Prepared as described in general procedure (G) using 3-amino-1-Boo-piperidine, orclohex- 
none and 2-amino5-chlorothiazole 
HPLC-MS: miz =427 (M+1) 

Example 312 

5 3^5-Chloro-thlazoI-2-yI)-lK:yclohexyl-1-[H2-methoxy-^cety^^ 



none and 2-amino-5-chlorothia2ole 
10 HPLC-MS: mIz =415 (M+1) 

Example 313 

3.(5-Chloro-thIazol-2-yI)-lK:yclohexyI-1-I1-(3,3Kllmethyl4}utyi7^ 



15 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydohex- 
none and 2-amino-&-chiorothiazole 
HPLC-MS: mlz =463 (M+Na) 

Example 314 

3-(5-Chloro4hiazo|.2-yl)-1-cyclohexyl-1-I1K3-p"perldln-1-yl-propio^^^^ 
20 urea 




Prepared as described In general procedure (G) using 3-amlno-l-Boo-piperidine, cyclohex- 





25 



Prepared as described in general procedure (G) using 3-amino-1-Boo-piperidine, cydohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =483 (M+1 ) 
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Example 315 

3-(5-Chloro-thiazol.2-yl)-1<;yclohexyl-1-I1H2-pyri^ 



5 Prepared as described In general procedure (G) using 3-amino-1-Boc-piperidine, cydohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =462 (M+1) 



Example 316 

10 3^5-Chloro4hlazol-2-yl)-lK:yclohexyl-1-I1-{3-cyclopentyl-propIonyl)-piperi^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidlne, cyclohex- 
15 none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =490 (M+Na) 

Example 317 

3K5-Chloro-thla20l-2-yl)-1 -cyclohexyl-1 -IH4Kllmethylamlno-buty^ 
urea 




urea 




20 




Prepared as described in general procedure (G) using 3-amino-1-Boo-piperidine, cyclohex- 
none and 2-amino-5-clilonDthiazole 
HPLC-MS: m/z =456 (M+1 ) 
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Example 318 

3-(5.<;hloro-thlazol-2-^-1-«yclohexyl-1H1K3,3,34rifluoro-proplonyl)-i)lperidln-4-y^ 
urea 



Prepared as described in general procedure (G) using 3-amlno-1-Boo-plperldine, cydohex- 
none and 2-amino-5-chIorotliiazole 
HPLC-MS: miz =453 (M+1) 

10 Example 319 

4^4HPK5-Chloro4hlazol-2-yl)-1<yclohexylMjrddol-plperidln-1-yl}-4K)xo-bi^ 
sulfonic acid amide 



15 Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine. cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: mJz =492 (M+l ) 

Example 320 

3-(5-Chloro-thiazoI-2-yl)-1-cyclohexyi-1-I1-(3-methoxy-propionyl)-plperidln-4-yll-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z =429 (M+l) 





20 




25 



Example 321 

1 -Cyclohexyl-3-(5-methyl-thlazol-2-yl)-1 -(1 -propionyl-piperidin-4-yl)-urea 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
5 none and 2-amino-5-methylthiazole 
HPLOMS: miz =379 {M+^) 

Example 322 

1 -(1 -Butyryi-piperidin-4-yl)-1 -cyclohexyl-3-(5-methyl-thiazol-2-yl)Hirea 



Prepared as described in general procedure (G) using 3-amino-1-Bocrplperidine, cydohex- 
none and 2-amino-5-methyithiazole 
HPLC-MS: /n/2=393 (IW+1) 

Example 323 

15 1 -(1 -Acetyl-plperidln-4-yl)-1 -(<rans-4-methyl-cyclohexyI)-3-(5-methyl-thlazol-2-yl)-urea 



Prepared as described in general procedure (G) using 1-[4-(frans-4-metliyl- 
20 cyclohexylamino)-piperidin-1-yO-ethanone and 2-amlno-5-methylthiazole 
HPLC-MS: /n/z=379 (M+1) 

Example 324 

1-<frans-4-MethylK:yclohexyl)-3-<54nethyi4hiazol-2-yl)--1^^ 
urea 




10 




25 
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Prepared as described in general procedure (G) using 4-{4-!\/lethyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthiazole 
HPLOMS: m/z=393 



Example 325 

1-<1-Butyryl-pIperidln-4-yO-1-<(rBns-4-methyI'^clohexyl)-^^ 



Prepared as described in general procedure (G) using 4-(4-Metliyl-cyclohexylamino)- 
piperidine-1-carboxyIic acid tert-butyl ester and 2-amino-5-methylthia2ole 
HPLC-MS: m/z=407 (M+1) 

Example 326 

{2-[3<4^clopentyl-3-(c;s'4<nethyl*^yclohexyO-*ureido]-t^ add 



Prepared as desaibed In general procedure (G). 
HPLOMS: m/z =398 (M+1 ) 

Example 327 

141-(3-Methoxy-propionyl)-plperidln-4-yIl-1H*rans-4-methyl-cyclohe^^^ 
thiazol-2-yI)'4irea 
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Prepared as described in general procedure (G) using 4-(4-Methyl-cycloliexylamino)- 
plperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-methylthia2ole 
HPLC-IVIS: /n/z=423 (M+1) 

Example 328 

H4-MethylsjyclohexyO-3Hfrans-5Hnethyl4hlazol-2^)-1<1-(2,2,24rffluorosicety^^^ 
piperldin-4-yi]-urea 



Prepared as described in general pnacedure (G) using 4-(4-Methyl-<ycloiiexylamino)- 
piperidine-1-carboxylic add tert-butyl ester and 2-amino-5-methylthiazole 
HPLC-MS: mlz =433 (M+1 ) 

Example 329 

3-(5-Chloro4hlazol-2-yl)-1-cycIohexyl-1-lndan-2-yl-urea 



Prepared from Indane, cydohexanone and 2-amino-5-methylthiazole as described in general 
procedures (A) and (B) 
HPLC-MS: mtz =376 (M+1) 

Example 330 

2-(3,3-Dicyclohexylureido)-4-methylthlazole-5-sulfonic acid piperidln-4'ylamide 





wo 2005/066145 



211 



PCT/DK2005/000002 




4-I2-(3,3-Dicyclohexyl-ureido)-4-methyl-thiazole-5-sulfonylamino]-pi acid 
ethyl ester was prepared as described in Example 173 using ethyl 4-amino-1-piperidlne car- 
boxylate, dicyclohexylamine and 2Hacetylamlno-thiazole-5-sulfonyl chloride. Reaction with 
33% HBr In acetic acid followed by chronnatography afforded the title compound. 
HPLOMS: /n/z =484 (M+1) 

Example 331 

3-(S-Chioro-thiazol-2-yl)-1<yclohexyl-1-[1K2,2,24rifluoro-acetyl)-p!p^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLOMS: /n/z =437 (M+1) 

Example 332 

{S)-(2^3-CycIohexyl-3-[1-(thlophene-2K:arbonyl)-pyrrolidin-3-y^^ 
yisulfanyl)-acetic acid 



Prepared from (3S)-3-amino-1-Boc-pyn-olidine, <yclohexanone and 5-aminothiazol-2- 
mercaptoacetic acid ethyl ester as described in general procedure (G). 
HPLOMS: m/z =481 (M+1). 

Example 333 

1 -(1 -BenzenesuIfonyl-piperldin-4-y!)-3-(5-chloro-thia2ol-2-y!)-1 -cyclohexyl-urea 
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Prepared as described in general procedure (G) using 3-amino-1-Boc-pjperidine, cyclohex- 
none and 2-amino-&^Iorothia2ole 
5 HPLC-MS: miz = 483 (M+1) 

Example 334 

3-<5-Chloro-thIazol-2-yl)-1-cycIohexyl-1-(1-methanesulfonyl-plperidln-4-yl)-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boc-plperidine, cyclohex- 
none and 2-amino-5-chlorothiazole 
HPLC-MS: m/z = 421 (M+1 ). 

Example 335 

15 3^5^hloro4hlazol-2-yO-1<yclohexyl-1-I1-{1-methyl-1H-lmidazole-4-sulfonyl)-pIperidln- 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cydohex- 
20 none and 2-amino-5-chlorotliiazole 
HPLC-MS: m/z = 487 (M+1). 

Example 336 

3-(5-Chloro-thlazol-2-yl)-1 -cyclohexyl-1 -(1 -ethanesuIfonyl-plperidin-4-yl)-urea 




4-yl]-urea 
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Prepared as described In general procedure (G) using 3-amlno-1-Boc-plperidine, cydohex- 
none and 2-amino-5-chlorothlazole 
5 HPLC-MS: miz = 435 (M+1). 

Example 337 

trans-3K5-Chloro-thiazol-2-yI)-1-cyclohexyl-H1-(2-phenyl-ethenesuto 
yl]-urea 



Prepared as described in general procedure (G) using 3-amino-1-Boo-plperidine, cyclohex- 
none and 2-amino-5-chlorothlazole 
HPLC-MS: m/z= 509 (M+1). 

Example 338 

15 3K5-Chloro-thlazol-2-yl)-1-cycIohexyl-1-[1-(4HTiethoxy-benzenesulfonyI)-pi^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperldine, cydohex- 
20 none and 2-amino-5-chlorothiazoIe 
HPLC-MS: /n/z= 513 (M+1). 

Example 339 

1-(1-Acetyli>lperldln-4-yl)-1-cyclohexyl-3-(5<nethylsulfanyl4^ 




10 



urea 
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Prepared as described in general procedure (H) and (I) using 4-I1-cycloliexyl-3-(5- 
methylsulfanyl-thiazol-2-yl)-ureldol-piperidine-1-carboxylic acid tert-butyl ester and methyl 
iodide. 

HPLC-MS: fr?/2= 397 (M+1). 
Example 340 

1-CycIohexyI-3K5-methyWhia20l-2-yl)-14H2,2,2*lfluoro<icetyO 



Prepared 3-amino-1-Boc-pyrrolidine and cyclohexanone as described in general procedure 
(G). 

HPLC-IViS: mfz = 405 (M+1). 
Example 341 

1 -(1 -Acetyl-pyiTolldin-3-yl)-1 -cyclohexyl-3-(5-meithyl-thlazol-2-yl)-urea 



Prepared 3-amino-1*-Boo-pynnolidine« cyclohexanone and 2-amina-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS:m/2 = 351 (IW+1). 





Example 342 

[2-(3-€yclohexyl-3-indan-2-ylHireido)-thiazol-€-ylsulfanyl]-aceticacld 
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,0H 



Prepared from indane. cydohexanone and 5-aminothiazol-2-mercaptoacetic add ethyl ester 
as described in general procedures (A) and (B) 
HPLC-MS: mlz = AZ2 (M+1). 

Example 343 

3-(5-Chloro-thiazoI-2-yl)-1K*rans-4-methylH:yclohexyO-1K1-propionyli)iperidln-^^ 
urea 



Prepared as described in general procedure (G) using 4-(4-methyl-cydohexylamino)- 
piperidine-1-cari30)Qrlic add tert-butyl ester and 2-amlno-5-chlorothlazole 
HPLC-MS: /n/z = 413 (M+1). 

Example 344 

1^1-Butyiyl-plperidln-4-yO-3K5<hloro4hlazol-2-yl)-H<rans-4MnethylH:yclohex^^^ 



Prepared as described In general procedure (G) using 4-(4-Methyl-cydohexylamino)- 
piperidine-1-cartx)xylic add tert-butyl ester and 2-amino-5-dilorothiazole 
HPLC-MS: miz = 427 (M+1). 

Example 345 

1-Cyclohexyl-3-(5-metMsulfanyl4hlazoU2-yl)-14Hthlophene-2<art>onyl)-plperidln-4- 
yl]-urea 
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4-[1 -C^clohexyi-3K5<nethylsulfanyl4hiazol-2-yl)-ureido]-pi^ acid tert-butyl 

ester was prepared as described In general procedure (H) and (I) using 4-[1-<yclohexyl-3-(5- 
5 tiiiocyanato-thiazo!-2-yl)-ureido]-piperidine-1-carboxylic add tert-buty! ester, dithioerythrltol 
and methyl iodide. Removal of the Boc group and N-acylation using thiophene-2 carboxylic 
acid as described In general procedure (6). steps 3 and 4 gave the title compound. 
HPLC-MS: /n/z = 466 (M+1). 



Example 346 

10 1 -(1 *Butyryi-piperidin-4-yl)-1 -cyclohexyl-3K5-methylsulf anyl-thiazol-2-yl)-urea 




Prepared as described In general procedure (H) and (I) using 1-(1-butyryi-piperidin-4-yl)-1-(4- 
methyl-cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and methyliodide. 
15 HPLC-MS: in/z= 426 (M+1). 



Example 347 

1 -(1 -Acetyl-piperidin-4-yl)-1 -cyclohexyl-^-[5"(2-morpholin-4-yl-ethylsuIfanyl)-thiazol-2 
yl]-urea 




20 Prepared as described in general procedure (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2-chloroethyl)- 
morpholine 

HPLC-MS: /n/z = 497 (M+1). 
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1-Cyclohexyl-345K2-moiphoIln-4-yI-ethylsulfanyl)4hiazol-2^^ 
carbonyl)-piperIdin'4-yl]-urea 



5 

4-{1-Cyclohexyl-3-[5-(2-morpholin-4-yl-ethylsulfanylH^ 

carboxylic add tert-butyl ester was prepared as described in general procedure (H) and (I) 
using 4-I1-^dohexyl-3-{5-thiocyanato-thiazol-2-yl)-ureidpl-piperi acid tert- 

butyl ester, dithloerythrito! and N-(2-chloroethyl)-morpholine. Removal of the Boc group and 
10 N-acylatioii using thiopliene-2 carboxylic acid as described in general procedure (G), steps 3 
and 4 gave the title compound. 
HPLOMS: miz = 565 (M+1). 

Example 349 

3-(54:hloro-thlazol-2-yl)-1 41 -(3-methyI-butyryl)-plperidln«4-^^ 
15 cyclohexyl)-urea 



Prepared as described In general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
20 plperidine-1 -carboxylic add tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS:m/z = 441 (M+1). 





25 



Example 350 

3-(5-Chloro4hiazol-2-yl)-141-(2-methoxy-acetyl)-plperidi^ 
cyclohexyl)-urea 
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Prepared as described In general procedure (G) using 4-(4-Methyl-cyclohexylamino)- 
piperidine-1-carboxylicacld tert-butyl ester and 2-amlno-5-chlorothiazole 
5 HPLC-MS: m/z = 429 (M+1 ). 

Example 351 

1,1-DlcycIohexyl-3-[5-(2-plperidln-1-yl-ethylsulfanyl)-thlazol-2-yl]-urea 



10 Prepared as described in general procedure (H) using 1 ,1-di(^cloJiexyl-3-(5-thlocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 1-(2-chIoroethyl)-piperidlne 
HPLC-MS: m/z = 566 (M+1). 

Example 352 

1,1-Dlcyclohexyl-3-[5-(2-pyrrolldln-1-yl-ethylsulfanyl)-thla2ol-2-5^-urea 



Prepared as described In general procedure (H) using 1,1-dlcyclohexyl-3-(5-thiocyanato- 
thia20l-2-yl)-urea. dithioerythritol and 1-(2-chloroethyl)-pynnofldine 
HPLC-MS: m/z= 556 (M+1). 





20 



Example 353 

1 ,1 -Di<^cIohexyl-3-I5-(2-morpholin-4-yl-ethylsulfanyl)-thlazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato 
thiazol-2-yl)-urea, dithioerythritol and N-{2-chloroethyl)-morpholine 
HPLC-MS:m/z = 568 (M+1). 

Example 354 

3K5-Chloro-thiazol-2-yl)-lK:yclohexyI-1-(6-oxo-piperidin^-^^^ 



Prepared from (4S)-aminovalerolactam, cyclohexanone and 2-amino-5-chlorothiazole as de- 
scribed in general procedures (A) and (B). 
HPLC-MS:/n/z=357(M+1)- 

Example 355 

1 -(1 -Butyryl-p!peridin-4-yl)-1 -cycloheptyl-3-(5-methyl-thlazol-2-yl)-urea 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (6). 
HPLC-MS: mtz= 407 (M+1). 

Example 356 

1-Cycloheptyl-3-(5<nethyl-thla2ol-2-yl)-1-(1-propionyl'<)lperldln-4-^^ 






Prepared from cycloheptylamine. N-Boc-piperidone and 2-amino-5-methylttiiazole as de- 
scribed in general procedure (G). 
HPLC-MS: miz = 393 (M+1 ). 
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Example 357 

1-Cycloheptyl-1-(lH^clopentan8carbonyl-piperIdin-4-yl)-3-(54nethyl4hi 



Prepared from cycloheptylamine, N-Boopiperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLOMS: /n/z= 433 (M+1). 

Example 358 

1-Cycloheptyl-1-(1-methanesulfonyl-plperidin-4-yl)-3-(5-methyl4hiazol-2-^^^ 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS: /n/z = 415 (M+1). 

Example 359 

1 -Cycloheptyl-3-(5-methyl-thiazol-2<'yl)»1 -[1 -(propane-1 -sulf onyl)-piperidln-4-yl]-*urea 



Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-niethylthiazole as de- 
scribed in general procedure (6). 
HPLC-MS: m/z = 443 (M+1 ). 




IP 





Example 360 

3-{5-Chloro4hiazol-2»yl)-1-cyclopentyl-1-(lHnethanesulfonyl-piperidin-4-^^ 
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a 



Prepared from cydoheptylamlne, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLOMS: miz = 407 (M+1). 

Example 361 

1-Cycloheptyl-1-(1-ethanesulfonyl-piperidin-4-yI)^K5-methyl4hlazol-^^^^ 



10 Prepared from cycloheptylamine, N-Boc-piperidone and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
HPLC-MS: m/z = 429 (M+1). 

Example 362 

[2-{3-Cyc!ohexyl-3-cyclopentyl-ureido)-thia2ol-5-ylsulfanyll-aceticacid 



Prepared as described in general procedures (A) and (B) and (F) using cyclopentyl- 
cyclohexyl-amine 5-aminothiazoI-2-mercaptoacetic acid ethyl ester. 
HPLOMS: m/z = 384(M+1). 




15 




20 



Example 363 

1^clopentyl-3K5Hnethyl4hlazoI-2-yl)-1-(1-phenylmethanesulfonyM^ 
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Prepared from cycloheptylamine, N-Boc-piperidcMie and 2-amino-5-methylthiazole as de- 
scribed in general procedure (G). 
5 HPLC-MS: /n/z = 415 {M+1). 

Example 364 

[2-K3-Cycloheptyl-3-cyclohexyl-ureido)-thiazol-5-yIsulfanyq-aceticacicl 



1 0 [2-(3-CycloheptyI-3-cyclohexyl-ureido)-thiazol-5-ylsulfanyl]-acetic acid ethyl ester prepared 
as described in general procedure (A) using cyclohexyi-cycloheptylamine and 5- 
anninothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: m/z 412 (M+1). 

15 

Example 365 

{2-[3-Cycloheptyl-3-(tians*4-methyl-cyclohexyl)-ureido]-thlazol-5-ylsuifanyl}-acetic 
acid 



20 {2-I3<Jycloheptyl-3-(frans-4-methyl-cydohexyl)-ureido]-thiazol-5-ylsulfanyl}-acetic acid ethyl 
ester prepared as described in general procedures (A) and (B) using cycloheptyl-(&3ns-4- 
methyl-cyclohexyl)-amine and 5-aminothiazole-2-mercaptoacetic add ethyl ester. Hydrolysis 
using general procedure (F) gave the title compound. 
HPLC-MS:m/z 426 (M+1). 

25 

Example 366 

1 -(1 -Cyclopentanecarbonyl-piperidin-4-yl)-1 -(<rans-4-methyl-cyclohexyl)-3-(5-methyl- 
thiazoI-2-yi)-urea 
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Prepared as described in general procedure (G) using 4-(trans-4-metiiyl-cycloliexyiamino)- 
piper1dine-1-carboxylic acid tert-butyl ester and 2-amino-5-chloroth]azole 
HPIOMS: m/z 434(1^+1). 

Example 367 

1 -(1 -Acetyli}Iperidin-4-yl)-d-[5-(2-diethylanr)ino-ethylsulf any04hiazo^ -((rans-4- 
methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
(&anS'4Hrnethyl-cyclohexyl)-3-(5-thiocyanato-thiazol-2-^ dithioerythritol and 2- 
diethylamino-ethanethiol 
HPIOMS: m/z 496 (M+1). 

Example 368 

{2-[3-Cyclohexyl-3-<fran5-4-propoxy*«yclohexyOHjreldo]4hlazol-S-ylsulfanyl^ 
acid 



Prepared as described in general procedures (A) and (B) and (F) using <rans-4-propoxy- 
cydoliexyll-cydohexyl-amine and 5-aminotiiiazole-2-mercaptoacetic add ethyl ester. 
HPLOMS: m/z 456 (M+1). 

Example 369 

3-{2-{3-Cyclohexyl-3-(frans-4-propoxy-cyclohexyl)-ureido]-thiazol-5-yls 
propionic acid 
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Prepared as described In general procedures (A) and (B) and (F) using frans4-propoxy- 
cyclohe)^-cyclohexyl-amine and 5-aminothiaa>le-2-mercaptoproplonic acid ethyl ester. 
HPLC-MS: m/z 470 (M+1). 

Example 370 

3-{2-[3-CycIohexyl-3-{4-trlfluoromethyl-cycIohexyl)-ureldo]-thiazoI-5-ylsulfany0- 
propionlc acid 



1 0 Prepared in 80% (383 mg) yield as described in the general procedure F from 3-{2-[3- 

cydohexyl-3-(4-trifluoronfiethyl-cydohexyl)Hireldo]-thlazol-5-ylsulfanyl}-propionic add methyl 

ester (494 mg, 1.0 mmol). 

NMR (Acetone-de): 5 7.39 (br 1H). 7.31 (s, 1H). 3.62 (m, 1H). 3.51 (m. 1H). 2.93 (t, 2H). 
2.63 (t. 2H). 2.1 (m. 1H). 1.06-2.01 (m. 18 H) ppm; HPLC-MS: m/z 480 (M+1). 

15 

Example 371 

rrans-3-(5-bromo-thlazol-2-yl)-1 -cyclohexyl-1 •<4-methyl-cyclohexyI)-urea 



I 

Prepared in 60% (240 mg) yield as described in general procedure C using trans-4- 
20 methyltydohexyl-cyclohexylamine (195 mg, 1 .0 mmol) and 2-amino-5-bromothiazole (179 
mg, 1.0 mmol). 

NMR (CDCI3): ^8.4 (br. 1H). 7.25 (s. 1H). 3.48 (m, 2H). 1.12-1.99 (m. 19H), 0.90 (d. 3H) 
ppm; HPLC-MS: m/z 401 (M+1). 





25 



Example 372 

Trans>1-cyclohexyl-3-(5-fonnyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea 



wo 2005/066145 



PCT/DK2005/000002 



225 




Prepared in 40% (140 mg) yield as described for 1 .l-dteydohexyj-S- 5-formyl-thlazol-2-yl)- 
urea using (yclohexyl-(ifans-4-met»iyl-<ycloiiexyl)-amine (195 mg, 1.0 mmol) and 2-amino-5- 
fonnyltliiazole (128 mg, 1.0 mmol). 
5 NMR (CDCis): 5 9.9 (s. 1H). 8.92 (br, 1H), 7.99 (s, 1H), 3.42 (m, 2H). 1.04-1.92 (m, 19H), 
0.90 (d, 3H) ppm; HPLC-MS: mlzZSO (M+1). 

Example 373 

1 ^:yclohexyl-3-{5-hydroxymethyl-thlazol-2-yl)-1 .((rans-4-methylK:yclohexyl)-urea 



To a solution of 1-cyclohexyl-3K5-fonTiyl-thiazol-2-yl)-1-(frans-4-methyl-cycloiiexyl)-urea (175 
mg, 0.5 mmol) in MeOH (5 mL) was added sodium borohydride (38 mg, 1 mmol). The mix- 
ture was stin-ed at rt for 10 min and the solution was poured into water (25 mL). The aqueous 
layer was extracted with ethyl acetate (2 x 20 mL). The organic layer was washed with water 
15 (2 X 20 mL), brine (1 x 20 mL), dried (anhydrous Na2S04) and concentrated to get frans-1- 
cyclohexyl-3-(5-hydroxymethyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea in (90%. 158 mg) 

yield. 

NMR (CDCI3): 8 9.20 (m, 1H), 7.22 (s. 1H), 4.74 (s, 2H), 3.63 (br, 1H), 3.43 (m. 2H), 1.04- 
1.85 (m, 19H), 0.89 (d, 3H) ppm; HPLC-MS: m/z 352 (M+1). 

20 

Example 374 

(S)-2-tert-Butoxycarbonylamlno-3-{2f-[traiis-3-cyclohexyl-3.(4-methyl-cyclohexyI)- 
ureido]-thiazol-5-ylsulfonyl}-propionlc add methyl ester 




10 
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Prepared in 60% (333 mg) yield as described in general procedure (D) using «ra/TS-3-(5- 
bromo-lhlazol-2-yl)-1-<yclohexyl-1-(4-methyl-cyclohexyl)-urea (400 mg, 1.0 mmol) and N- 
(terl-butoxycarbonylH-cysteine methyl ester (470 mg, 2.0 mmol). 

<H NMR (CDCI3): 5 7.39 (br. 1H), 7.32 (s, 1H). 6.84 (d, 1H), 3.66 (s, 3H), 3.40 (m. 3H). 3.16 
(m. 2H). 1.64-1.82 (m. 16H). 1.44 (s, 9H). 1.1-1.43 (m. 3H). 0.90 (d, 3H) ppm; HPLC-MS: miz 
555 (M+1). 

Example 375 

(S)-2-tert-Butoxycarbonylamino-3-{2-[<rans-3-cyclohexyl-3-(4-methyl-cyclohexyl)- 
ureido]-thiazol-5-ylsulfanyl}-propionicacid 



Prepared in 70% (95 mg) yield as described in general procedure (F) from (S)-2-tert- 
butoxycarbonylamino-3-{2-[frans-3-cyclohexyl-3-(4-metliyI-cyclohexyl)-ureidol-thiaa)l-5- 
ylsulfanyl)-propionic acid methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 541 (M+l). 

Example 376 

(S)-2-{2-I3-cyclohexyl-3-(trans-4-methyl-cyclohexyI)-ureldol-thIazoI-5-ylsulfanyI}-1- 
methoxycarbonyl-ethyl-ammonium chloride 



Prepared In 75% (86 mg) yield as described in general procedure (l\fl) from (S)-2-tert- 
butoxycarbonylamino-3-{2-{(3-(yclohexyl-3-(fran&4-methyl-cydohexyl)-ureido]-thi^^ 
ylsulfanyQ-propionIc add methyl ester (139 mg, 0.25 mmol). 
HPLC-MS: m/z 456 (M+1). 

Example 377 

(S)-1-Carboxy-2-{2-[3-cyclohexyl-3-(trans-4-methyl-cyclohexyl)-ureldol4hlazol-5- 
ylsuifonyl}-ethyI-ammonium chloride 
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OH 



Prepared In 70% (77 mg) yield as described In general procedure (M) from fS)-2-tert- 
butoxycarbonylamino-3^24(transh3-cydohexyl-3-(4Hfnethyl-cydohexyl)^ 
y!sulfanyl}-proplonlc acid (135 mg, 0.25 mmol). 
5 HPLC-MS: mlz4A2 (M+1). 

Example 378 

4K1-Cyclohexyl-3-(5-(4-ethanesuIfonyl-plperazln-1-ylmethyl)4hiazol-2-yl]-ureldo>- 
piperidine-1-carboxylic acid tert-butyl ester 



10 ^ 

Prepared in 50% (299 mg) yield as described in general procedure (B) from 4-[1-cyclohexyl- 
3-(5-fbrrTTyl-thlazol-2-yl)-ureido]-piper1dlne-1-carboxylic add tert-butyl ester (436 mg, 1.0 
mmol) and 1-ethanesulfonyl-piperazine hydrochloride (215 mg, 1.0 mmol). 4-[1-Cydohexyl- 

3- (&4brmyl-thiazol-2-yl)-ureido]-piperidine-1-carboxylic add tert-butyl ester (50%, 218 mg) 
15 was prepared as described in the procedure for 1,1-di(^c!ohexyi-3-(5-fo^myl-thiazol-2-y^)- 
ul«a using 4-cydohexylamino-piperidine-1-carboxylic add tert-butyl ester (282 mg, 1.0 
mmol) and 2-amino-5-formylthlazole (128 mg, 1.0 mmol). 

HPLC-MS: mfz 599 (M+1). 

20 Example 379 

4- {1-Cyclohexyl-3-[5-(4-dlmethylsulfamoyl-piperazln-1-ylmethyl)-thlazol-2•yll-ureldo^ 
piperidine-1-carboxyllc acid tert-butyl ester 



Prepared in 55 % (338 mg) yield as described in general procedure (B) from 4-[1-cydohexyl- 
25 3.(5-formyl-thiazol-2-yl)-ureido]-piperidine-1-cari30xylic add tert-butyl ester (436 mg, 1 .0 
mmol) and piperaane-1 -sulfonic add dimethylamide hydrochloride (230 mg, 1.0 mmol). 
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HPLC-MS: m^z 614 (M+1). 
Example 380 

4-{2<3-Cyclohexyl-3K1-cyclopentanecarbonyliJlperidin-4-yO-ureldo]-thia2oW^ 
5 ylinethyl}-piperazine-1 •sulfonic add dlmethylamide 



Prepared in 75% (229 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
3-[5-(4Kllme%!suIfamoyl-piperazin-1-ylmethyl)-thiazol-2-yi]-ureido}-piperi 
(275 mg, 0.5 mmoi) and cydopentanecarbonyl cliloride (80 mg, 0.6 mmo\). 
10 NMR (CDCI3): 5 7.52 (br, 1H), 7.09 (s. 1H), 4.76 (d. 2H), 4.04 (d, 2H), 3.76 (m, 2H). 3.64 
(s, 2H), 3.26 (m. 4H). 2.87-3.10 (m. 1H), 2.81 (s, 6H), 2.52 (m. 4H), 1.15-2.14 (m, 22H) ppm; 
HPLC-MS: mtz 610 (M+1). 

Example 381 4^2<3-<1-Butyryl-pIperld!n-4-yl)-3-cyclohexyl-ureido]-thlazol-5-ylmethy!)- 
1 5 piperazlne-1 -sulfonic acid dimetliylamide 



Prepared In 70% (204 mg) yield as described in general procedure (N) from 4-{1-cyclohexyl- 
345-(4-dimethylsuWsuw)yl-piperazln-1-ylmethyl)-thl£Kol-2-yQ-ureido}-p^^ 
(275 mg) and butyryl chloride (64 mg, 0.6 mmoi). 
20 NMR (CDCU): 8 7.30 (br. 1H), 7.11 (s. 1H). 4.75 (d. 2H). 3.94 (d. 2H), 3.78 (m. 2H). 3.65 
(s. 2H), 3.27 (m. 4H), 3.06 (t, 1H). 2.83(s, 6H), 2.52 (m. 4H), 2.32 (t. 2H), 1 .05-2.21 (m. 16H). 
0.95 (t. 3H) ppm; HPLC-MS: mfz 584 (M+1). 





Example 382 

25 l.Cyclohexyl-1-(1-cyclopentanecarbonyl-piperldln-4-yl)-3-I5-{4-ethanesulfonyl 
plperazln-1-ylmethyl)-thiazol-2-yl]-urea 
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Prepared in 65% (193 mg) yield as descrit)ed In general procedure (N) from 4-{1-cycloliexyl- 
3^5-(4-ethanesulfonyH)iperaan-1-ylrnetliyl)-thiazd-2-yO-ureidoH3lperidiniu^ chloride ( 268 
mg. 0.5 mmol) and cyclopentanecarbonyl chloride (80 mg, 0.6 mmol). 
5 NMR (CDCI3): 8 7.52 (br, 1H), 7.08 (s, 1H). 4.78 (d. 2H). 4.06 (d. 2H). 3.8 (m. 2H). 3.65 (s. 
2H). 3.29 (m, 4H). 2.87-3.03 (m, 3H), 2.54 (m, 4H). 1.54-2.12 ((m, 20H). 136 (t. 3H). 1.05- 
1.32 (m, 2H) ppm; HPLC-MS: miz 595 (M+1). 

Example 383 

1 0 Trans-^ -cyclohexyl-3-[5-(4-ethanesulfonyl-pIperarin-1 -ylmethyO-thiazol-Z-yll-l -{4- 
methyl-cyclohexyl)-urea 



Prepared in 60% (307 mg) yield as described in general procedure (B) from trans-1- 
cyclohexyl-3-(5-fomiyl-thiazol-2-yl)-1-(4-methyl-cyclohexyl)-urea (349 mg, 1.0 mmol) and 1- 
15 ethanesulfonyi-piperazine hydrochloride (21 5 mg, 1 .0 mmol). 

NMR (CDCI3): 8 7.60 (br, 1H), 7.12 (s, 1H), 3.66 (s, 2H), 3.42 (m. 2H). 3.29 (m. 4H), 2.93 
(q, 2H), 2.56 (m. 4H). 1.60-1.99 (m. 16H). 1.36 (t, 3H), 0.95-1.35 (m. 3H). 0.88 (d. 3H) ppm; 
HPLC-MS: m/z512 (M+1). 

20 Example 384 

rrans-4-{2-[3-cyclohexyl-3-(4-methyl-cyclohexyI)-ureldo]-thiazol-5-ylmethyl}- 
piperazine-1 -sulfonic acid dimethyiamide 



Prepared in 62% (326 mg) yield as described in general procedure (B) from frans-1- 
25 cyclohexyl-3-(5-fomiyi-thlazol-2-yl)-1 -(4-methyl-cyclohexyl)-urea (349 mg, 1 .0 mmol) and 
piperazine-l -sulfonic acid dimethyiamide hydrochloride (230 mg, 1 mmol). 
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NMR (CDCI3): 5 7.58 (br. 1H). 7.1 1 (s, 1H). 3.65 (s. 2H), 3.46 (m. 2H), 3.25 (m, 4H), 2.82 
(s, 6H), 2.52 (m, 4H), 1 .01-1 .99 (m, 1 9H). 0.89 (d, 3H) ppm; HPLOMS: mfz 527 (M+1 ). 

Example 385 

5 rians-3<^4-{2-[3"«yclohexyl-3K4"methyl-cyclohexyi)-ureldo]-thiazol-5-y^ 
plperazlne-1-sulfonyl)*propionic acid methyl ester 




Prepared in 60% (342 mg) ^eld as described in general procedure (B) from fra/?s-1- 
cyclohexyl-3-(5-formyl-thia2ol-2-yl)-1-(4-methyl-cyclohexyl)-urea (349 mg, 1.0 mmol) and 4- 
10 (2-methoxycarbonyl-etlianesulfonyi)-piperazln-1-ium; chloride (273 mg, 1.0 mmol). 

NMR (CDCI3): 5 7.22 (br, 1H). 7.10 (s. 1H), 3.73 (s. 3H), 3.65 (s, 2H). 3.41 (m. 2H), 3.28 
(br, 4H), 3.23 (t, 2H), 2.83 (t, 2H). 2.54 (br, 4H), 1.02-1.94 (m. 19H), 0.88 (d, 3H) ppm; 
HPLC-MS:/r7/z570 (M+1). 



15 Example 386 

7ranS'^-(4^2-[3-Cyclohexyl-3-(4-methyl-cyclohexyl)-ureidol4hlazol-5-ylmethyl}- 
piperazine-1-sulfonyl)-propionic acid 




Prepared in 80% (223 mg) yield as described in general procedure (F) from &ans-3-(4-{2-{3- 
20 cyciohexyl-3-(4HTiethyl-cyclohexyl)-ureido]-thiazol-5-ylmethyl}-pipera2ine- 
propionic add metliyl ester (285 mg, 0.5 mmol). 

NMR (DMSO-c!q): 5 7.08 (s, 1H), 6.78 (br. 1H). 3.55 (s, 2H), 3.31 (m, 2H). 3.21 (t, 2H). 
3.14 (br, 4H), Z46 (t. 2H). 2.40 (br. 4H). 1.11-1.87 (m. 19H). 0.84 (d. 3H) ppm; HPLC-MS: 
m/2 556 (M+1). 

25 

Example 387 

rians-3-<4«^2-[3'^yclolieptyl-3-(4-methyl-cyclohexyi)-ureldo]-thiazoi-5-ylmeth 
piperaadne-1-sulfonyl)-proplonic acid methyl ester 
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Prepared in 65% (380 mg) yield as described in general procedure (B) from 
cydoheptyl-3-(5-fonrnyl-thiazol-2-ylH-{4-metKyl-cydo^^ (364 mg. 1.0 mmol) and 4- 

(2-methoxycarbonyl-ethanesulfonyl)-plperazin-1-ium chloride (273 mg, 1 mmol). 
5 NMR (CDCI3): 5 7.52 (br. 1H). 7.11 (s. 1H). 3.73 (s. 3H), 3.66 (s. 2H). 3.44 (m, 2H). 3.28 
(br. 4H). 3.22 (t 2H). 2.81 (t. 2H), 2.55 (br. 4H). 1.05-Z1 (m, 21H), 0.88 (d. 3H) ppm; HPLC- 
MS:in/z584(M+1). 

Example 388 

10 rrans-3-<H2-[3-cycloheptyl-3-(4-methyl-cyclohexyl)-ureido]-*hlazol-5-ylmethyl}- 
piperazine-1-sulfonyl)-propfonlc acid 



Prepared In 75% (214 mg) yield as described In general procedure (F) from frans-3-(4-{2-[3- 
cycloheptyl-3-(4-methyl-cydohexyl)-ureldol-thla20l-5-ylmethylhpiperaa 
1 5 propionic add methyl ester (293 mg. 0.5 mmol). 

NMR (DMSO-de): 5 7.07 (br, 1H), 7.05 (s. 1H), 3.55 (s, 2H), 3.49 (br, 2H). 3.21 (m. 2H). 
3.14 (br, 4H). 2.431 (t. 2H). Z41 (br. 4H). 0.88-2.12 (m, 21H), 0.84 (d, 3H) ppm; HPLC-MS: 
m/z 570 (M+1). 

20 Example 389 

3-(5-Bromo-thla20l-2-yl)-1"Cyclohexyl-1-i1-(2-fluoro-phenyl)-plperldin-4-yl]-urea 



Prepared in 50% (241 mg) yield as desaibed In general procedure (C) from cydohexyl-[1-(2- 
fluorD-phenyl)-piperid!n-4-yll-amine (276 mg. 1.0 mmol) and 5-bromo-thiazol-2-y!amine (179 
25 mg. 1.0 mmol). 
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NMR {CDCI3): 6 8.12 (br, 1H), 7.25 (s, 1H), 6.95-7.09 (m, 4H), 3.83 (m. 1H). 3.51 (d, 1H), 
3.42 (br, 1H). 3.40 (t, 1H), 2.77 (t. 1H), 2.63 (t, 1H), 1.68-2.21 (m, 10H). 1.17-1.41 (m, 2H) 
ppm; HPLC-MS: m/z 482 (M+1). 

5 Example 390 

3-(5-Bromo-thiazol-2-yl)-1 -cyclohexyl-1 -(4*»phenyl-cyciohexyl)-urea 




Prepared in 50% (232 mg) yield as described in general procedure (C) from cyclohexyl-(4- 
phenyl-cyclohexyl)-amine (257 mg, 1.0 mmol) and 5-bromo-thla2ol-2-ylamine (179 mg, 1.0 
10 mmol), 

NMR (CDCI3): 5 8.20 (br, 1H), 7.06-7.25 (m, 6H), 3.68 (m, 1H), 3.42 (m, 1H), 1.56-2.51 
(m, 17H). 1.14-1.35 (m. 2H) ppm; HPLC-MS: m/z 463 (M+1). 

Example 391 

15 1,1 <^DIcyclohexyl-3-[5-(lsopropylamino-methyl)-thiazol-2-yl]-urea 




Prepared as described in general procedure (P) using 1,1-dlcyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (100 mg. 0.30 mmol), isopropylamine (30 }jL, 0.36 mmol) and sodium triacetoxy- 
borohydride (101 mg, 0.48 mmol) to afford 47 mg (42%) of the desired product after purifica- 
20 tion. 

NMR (CDCI3): ^7.12 (s, 1H). 4.54 (s. 2H). 3.94 (br. 1H), 3.42 (br. 1H). 3.04 (m, 1H), 2.18 
(m, 2H), 1.83 (m, 6H), 1.68 (m, 6H). 1.07-1.38 (m. 14H) ppm; HPLC-MS: m/z 379 (M+1). 

Example 392 

25 1,1-Dicyclohexyl-3-(5-^clopentyiaminomethyl-thiazol-2-yl)-urea 
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Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-fomiyl-thiazol-2- 
yi)-urea (100 mg, 0.30 mmol), (yclopentylamlne (45 pL, 0.45 mmol) and sodium trlacetoxy- 
borohydride (102 mg. 0.48 mmol) to afford 45 mg (37%) of the desired product after purifica- 
tion. 

5 NMR (CDCI3): ^7.08 (s, 1H), 4.53 (8. 1 H), 3.85 (s. 2H). 3.40 (br. 1H), 3.12 (m, 1H). 2.60 
(m, 2H), 1.49-1.75 (m, 8H). 1.78-1.98 (m, 8H), 1.04-1.36 (m. 14H) ppm; HPLC-MS: m/zAf35 
(M+1). 

Example 393 

1 0 4-{I2-(3,3-Dlcyclohexyl-ureldo)-thlazoI-5-ylmethyll-amlno)-ben2olc acid methyl ester 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (160 mg. 0.48 mmol), acetic acid (27 |jL, 0.48 mmol). methyl 4-amino benzoate (144 
mg. 0.95 mnrol) and sodium triacetoxyborohydride (303 mg, 1.43 mmol) to afford 106 mg 
1 5 (47%) of the desired product after purification. 

NMR (CDOa): ^8.17 (br. 1H). 7.86 (d, 2H), 7.23 (s. 1H). 6.60 (d, 2H). 4.47 (s. 3H). 3.85 
(m. 3H). 3.42 (m. 2H). 1.78-1.84 (m. 8H), 1.62-1.74 (m. 6H). 1.24-1.38 (m. 4H), 1.10-1.22 (m, 
2H) ppm; HPLC-MS: /n/z471 (M+1). 

20 Example 394 

(4-{[2-(3,3-Dicyclohexyl-ureldo)-thiazol-5-ylmethyll-amino)-phenyI)-acetic acid ethyl 



Prepared as described in general procedure (P) using 1,1-di(^ohe)qrl-3-(5-fomiyl-thiazol-2- 
25 yl)-urea (100 mg. 0.298 mmol). acetic add (17 pL, 0.29 mmol). (4-amlno-phenyl)-acetic acid 

ethyl ester (14 mg, 0.45 nunol) and sodium triacetoxyborohydride (1 01 mg, 0.48 mmol) to 

affbitl 43 mg (30%) of the desired product after purification. 

NMR (CDCU): ^7.19 (s. 1H). 7.07 (d. 2H). 6.58 (d, 2H). 4.38 (br. 2H). 4.11 (q. 2H). 3.47 

(s, 2H), 3.40 (br, 1H). 1.77-1.86 (m, 8H), 1.60-1.74 (m. 6H). 1.09-1.35 (m. 11H) ppm; HPLC- 
30 MS: m/z 499 (M+1). 




ester 
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Example 395 

4-({[2*<3,3-Dicyclohexyl-ureldo)4hiazol-S-ylmethyn<imlno}-methyO-^ acid methyl 
ester 




Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formy!-tiiiazol-2- 
yl)-urea (150 mg. 0.42 mmol), acetic acid (24 0.42 mmol). 4-aminometliyI-benzolc acid 
methyl ester (170 mg, 0.84 mmol) and sodium triacetoxyborotiydride (268 mg, 1.27 mmol) to 
afford 74 mg (36%) of the desired product after purification. 
10 HPLC-MS: m/2485 (M+1). 

Example 396 

{[2-(3,3-Dicyclohexyl-ureido)-thiazol-5-ylmethyI]-amIno}-acetlc acid methyl ester 




15 Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thia2ol-2- 
yl)-urea (31 mg. 0,095 mmol), glycine methyl ester hydrochloride (24 mg, 0,20 mmol) and 
sodium triacetoxyborohydride (61 mg, 0.286 mmol) to afford 15 mg (39%) of the desired 
product after purification. 

NMR (CDCb): $7M (s, 1H). 3.93 (s, 2H),.3.72 (s, 3H), 3.42 (m. 3H), 3.00 (br, 1H). 1.78- 

20 1.40 (m, 6H), 1.53-1.75 (m, 10H). 1.11-1.40 (m. 6H) ppm; HPLC>MS: m/z 409 (M+1). 



Example 397 

1 -[2-<3,3-Dlcyclohexyl-ureido)-thiazol-5-ylmethyl]-pynrolidine-2(f9-carboxyllc acid ben- 
zyl ester 




Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (75 mg. 0.223 mmol), pyn'olidine-2(/?)-carboxylic acid benzyl ester hydrochloride (73 



wo 2005/066145 



PCT/DK2005/000002 



235 



mg, 0.31 mmol) and sodium triacetoxyborohydride (71 mg, 0.335 mmol) to afford 92 mg 
(78%) of the desired product after purification. 

NIVIR (CDCIa): ^7.49 (m. 2H), 7.37 (m, 3H), 7.04 (s. 1H). 5.16 (q. 2H), 4.54 (m. H). 3.87 
(dd. 2H). 3.39 (m, 3H). 3.08 (m. 1H). 2.85 (m, 1H). 2.61 (m, 1H), 1.91-2.12 (m, 1H). 1.80- 
5 1.88 (m. 6H), 1.64-1.76 (m. 8H). 1.12-1.40 (m, 6H) ppm; HPLC-MS: mlz525 (M+1). 

Example 398 

1-[2K3,3-Dlcyclohexy1-ureldo)-thIazol-5-yl-methyl]-pyrrolidine-2(R)-carboxyIicacid 



10 l-[2-(3>Dlcyclohexyl-ureldo)-tliiazol-5-ylmethyl]-pynrolidine-2(R)-carboxylic add benzyl es- 
ter (50 mg. 0.095 mmol) was combined witli palladium on carbon (25 mg) in MeOH. Vacuum 
was applied to degas tiie mbdure. Tine reaction was subjected to liydrogen and vigorous stir- 
ling until no ester could be detected (36 h). After filtering and concentration, 35 mg (84%) 
pure add was obtained by trituration. 

15 HPLC-MS: m(z 435 (M+1). 

Example 399 

1 ,1 -DIcyclohexyl-3-I5-(3-oxo-plperazln-1-ylmethyI)-thlazol-2-yll"Urea 



20 Prepared as described in general procedure (P) using 1 ,1 -di<ydohe)qrl-3-(5^miyl-thiazol-2- 
yl)-urBa (40 mg, 0.12 mmol), 2-piperazinone (18 mg, 0.18 mmol), acetic add (7 jjL, 0.12 
mmol) and sodium triacetoxyborohydride (38 mg, 0.18 mmol) to afford 20 mg (40%) of the 
desired product after purification. 

NMR (CDQa): ^7.14 (s. 1H). 6.35 (s. 1H). 4.62 (br, 1H), 3.72 (s. 2H), 3.43 (m, 2H), 3.34 

25 (m. 2H). 3.18 (s, 2H). 2.69 (m, 2H), 1.79-1.87 (m. 6H), 1.62-1.73 (m, 6H), 1.12-1.39 (m, 8H) 
ppm; HPLC-MS: m/z 420 (M+1). 





Example 400 

1,1-Dlcyclohexyl-3H[5K3-oxo-pyra2olldln-1-ylmethyl)-thiazol-2-yll-urea 
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Prepared as desaibed in general procedure (P) using 1,1-dicycloliexyl-3-(5-fomiyl-thiaa)l-2- 
yl)-urea (42 mg. 0.125 mmol), 3-pyraa>lldinone hydrodilorlde (23 mg, 0.188 minol) and so- 
dium triacetoxyboroliydride (40 mg, 0.188 mmol) to afford 8 mg (16%) of the desired product 
5 after purification. 

NMR (CDCI3): ^8.07 (s. 1H). 7.40 (s, 1H). 4.45 (m. 2H), 3.42 (m. 2H). 3.07 (m. 3H), 2.89 
(m. 2H). 2.19 (2H). 1.83 (m, 4H), 1.68 (6H). 1.12-1.40 (8H) ppm; HPLC-MS: m/z 406 (M+1). 

Example 401 

10 {[2-(3,3-Dlcyclohexyl-urelclo)-thlazoW-ylmethyll-amlno>-acetlc acid tert-butyl ester 



Prepared as described in general procedure (P) using 1,1-dlcyclohexyl-3-(5-formyl-thlaa)l-2- 
yl)-urea (67 mg. 0.20 mmol), glydne tert-butyl ester hydrochloride (50 mg, 0.30 mmol) and 
sodium triacetoxyborohydrlde (59 mg. 0.28 mmol) to afford 62 mg (68%) of the desired prod- 
15 ud after purification. 

NMR (CDCI3): ^7.14 (s. 1H). 3.91 (s. 2H), 3.43 (m, 2H), 3.30 (s, 2H). 2.68 (br, 1H), 1.59- 
1.93 (m. 12H). 1.46 (s. 9H), 1.10-1.39 (m. 8H) ppm; HPLC-MS: /n/z451 (M+1). 

Example 402 

20 {[2-(3,3-Dlcyclohexyi<4jreldo)-thiazol-5-ylm6thyl]-amino}-acetic acid 



{[2-(3,3-Dicyclohexyl-ureido)-thlazol-5-ylmethyr|-amino}-acetic add tert-butyl ester (14 mg, 
0.03 mmol) was dissolved in methylene chloride. Hydrogen chloride (100//L. 4N in dioxane) 
was added and the readion was stirred at ambient temperature until no ester could be de- 
25 teded. The readion was diluted with diethyl ether and concentrated. The resulting residue 
was dissolved in a minimum amount of methylene chloride, predpitated with diethyl ether 
and decanted. This was repeated to afford 9 mg (69%) of the desired compound. HPLC- 
MS: m/z 395 (M+1). 
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Example 403 

1-[2--(3»3-Dicyclohexyl-urefdo)4hiazol-5-ylmethyl]'i>yrrolidlne*^K^r^ acid benzyl 
ester 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (67 mg. 0.20 mmol). pyrrolidine-3-carboxylic acid benzyl ester hydrochloride (50 rug, 
0.25 mmol) and sodium triacetoxyborohydride (55 mg, 0.26 mmol) to afford 52 mg (50%) of 
the desired product after purification. 
10 NMR (CDCI3): <?7.34 (m. 5H). 7.11 (s, 1H), 5.12 (d. 2H), 3.74 (s, 2H), 3.42 (m, 2H), 2.95- 
3.09 (m. 2H). 2.65-2.78 (m, 2H), 2.53 (m, 1H) 2.00-2.15 (m, 2H), 1.61-1.88 (m, 12H), 1.10- 
1 .37 (m, 8H) ppm; HPLC-MS: miz 525 (M+1 ). 

Example 404 

1 5 1 <*[2-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylmethyl]-pyrrolldine-3-carboxylic acid 



1-[2-(3,3-Dlcyclohexyl-ureido)-thiazol-5-ylmethyl]-pyrrolidine-3-carboxylic acid benzyl ester 



was applied to degas the mixture. The reaction was subjected to hydrogen and vigorous stir- 
20 ring until no ester could be detected (24 h). After filtering and concentration, the pure add 
was obtained by trituration. 
HPLC-MS: /n/z 435 (M+1). 

Example 405 

25 1 ,1 -DicycIohexyl-3H(5-morpholin-4-ylmethyl-thiazol-2-yl)-urea 



5 





(30 mg, 0.057 mmol) was combined with palladium on carbon (20 mg) in MeOH. Vacuum 
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Prepared as described In general procedure (P) using l,l-dlcyclohexyl-3-(5-fomiyl-thiazol-2- 
yl)-urea (100 mg. 0,30 mmol), acetic add (18 pL, 0.30 mmol), morpholine (78 pL, 0.90 mmol) 
and sodium triacetoxyboroliydrlde (70 mg. 0.33 mmol) to afford 42 mg (34%) of the desired 
product after purification. 

NMR (CDCI3): ^7.02 (s, 1H). 3.70 (m, 4H). 3.62 (s. 2H). 3.44 (m. 2H). 2.48 (m. 4H). 1.78- 
1.89 (m, 8H), 1.60-1.74 (m. 8H). 1.11-1.40 (m, 4H) ppm; HPLC-MS: m/z 407 (M+1). 

Example 406 

4-[2-{3,3-Dlcyclohexyl-ureldo)-4liiazol-5-ylmetliyl]-morpliollne-2-carboxylic acid 



Prepared 11 mg (58%) following the general procedures (P) and (F) using 1,1-dicyclohexyl- 
3-(5-fonnyl-thiazo!-2-yl)-urea (70 mg. 0.21 mmol) and morpholine-2-carboxylic acid benzyl 
ester hydrochloride (77 mg, 0.30 mmol). 
HPLC-MS: /n/z 451 (M+1). 

Example 407 

1 ,1 -Dicycloliexyl-3-(5-tlilQmorpholln-4-ylmethyI-thiazol-2-yI)-urea 



Prepared as described in general procedure (P) using 1,1 -dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (60 mg. 0.18 mmol); acetic add (11 pL, 0.18 mmol). thiomorpholine (21 pL, 0.22 
mmol) and sodium triacetoxyborohydride (38 mg. 0.20 mmol) to afford 7 mg (9%) of the de- 
sired produd after purification. 

NMR (CDCI3): ^7.15 (s. 1H), 3.90 (m, 4H), 3.74 (s, 2H), 3.48 (m, 2H), 2.67 (m, 4H), 1.79- 
1.92 (m. 8H). 1.62-1.77 (m, 8H). 1.12-1.42 (m. 4H) ppm; HPLC-MS: m/z 423 (M+1). 

Example 408 

1,1-Dicyclohexyl-3-[5-(1,1-dioxo-thlomorpholin-4-ylmethyl)-thiazol-2-yll-urea 
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Prepared as described in general procedure (P) using 1,1-dicycIohexyl-3-(5-formyl-thiazoI-2- 
yl)-urea (67 mg. 0.20 mmd), 1,1-dioxo-thiomorpholine hydrodiloride (52 mg. 0.30 mmol) and 
sodium triacetoxyborohydride (51 mg. 0.24 mmol) to afford 16 mg (18%) of the desired prod- 
5 uct after purification. 

NMR (CDCI3): ^7.12 (s. 1H). 3.76 (s. 2H). 3.42 (m, 2H), 3.03 (m. 8H), 1.78-1.96 (m. 6H). 
1.61-1.78 (m. 6H). 1.09-1.45 (m, 8H) ppm; HPLC-MS: mlz455 (M+1). 

Example 409 

10 l,l.Dlcyclohexyl-3-[5-(4-oxo-plperldln-1-ylmethyl)-thlazol-2-yI]-urea 



Prepared as described in general procedure (P) using 1.1-dicyclohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (34 mg. 0.10 mmol). 4-piperidone hydrochloride (46 mg. 0.30 mmol) and sodium tri- 
acetoxyborohydride (25 mg, 0.12 mmol) to afford 5 mg (12%) of the desired product after pu- 
15 rification. 

NMR (CDCI3): ^7.99 (br. 1H), 7.11 (s. 1H), 3.91 (m. 2H), 3.74 (s. 2H). 3.42 (m, 2H). 2.77 
(m. 2H). 2.44 (m. 2H), 1.79-1.91 (m, 8H). 1.62-1.75 (m. 8H). 1.09-1.41 (m. 4H) ppm; HPLC- 
MS: m/z 41 9 (M+1). 

20 Example 410 

1,1-Dlcyclohexyl-3-I5-(4-proplonyl-piperazin-1-ylmethyO-thiazol-2-yll-urea 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-fomiyl-thiazol-2- 
yl)-urea (60 mg, 0.18 mmol). 1-piperazinyl-1-propanone (39 mg. 0.22 mmol). catalytic acetic 
25 acid and sodium triacetoxyborohydride (47 mg, 0.22 mmol) to afford 1 2 mg (1 5%) of the de- 
sired product after purification. 
HPLC-MS: m/z 463 (M+1). 
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Example 411 

4-[2K3,3-Dicyclohexyl-ureldo)4hlazol-5-ylmethyl]'^iperazlne-1<arboxylIcacldtert- 
butyl ester 



Prepared as described In general procedure P using 1,1-dicycIohexyl-3-(5-formyl-thiazol-2- 
yl)-urea (1.0 g, 3.0 mmol), piperazine-1-carboxyllc acid tert-butyl ester (838 mg, 4.5 mmol), 
acetic acid (40 |jL. 0.6 mmol) and sodium triacetoxyborohydride (765 mg, 3.6 mmol) to afford 
835 mg (55%) of the desired pnDduct after purification. 
10 NMR (CDCI3): § 7.98 (br, 1H). 7.12 (s. 1H). 3.61 (s. 2H). 3.53 (m. 2H), 3.17 (m, 4H). 2.46 
(m, 4H), 1.58-1.92 (m. 12H). 1.47 (s. 9H), 1.07-1.44 (m, 8H) ppm; HPLC-MS: m/z 506 (M+1). 

Example 412 

1 ,1 .Djcyclohexyl-3-I5-(4-methanesulfonyl-plpera2ln-1 -ylmethyl)-thla2ol-2-yl]-urea 



Prepared as described In general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thlazol-2- 
yl)-urea (50 mg, 0.15 mmol), 4-methanesulfonyl-pipera2lne hydrochloride (45 mg. 0.23 
mmol) and sodium triacetoxyborohydride (40 mg. 0.19 mmol) to afford 28 mg (38%) of the 
desired product after purification. 
20 NMR (CDCI3): 4?7.92 (br, 1 H), 7.05 (s, 1 H), 3.64 (s. 2H), 3.38 (m, 2H). 3.21 (m. 4H). 2.76 
(s. 3H). 2.58 (m. 4H). 1.76-1.84 (m. 6H), 1.60-1.72 (m. 6H), 1.10-1.43 (m. 8H) ppm; HPLC- 
MS: /n/z 484 (M+1). 

Example 413 

25 1 ,1 -Dlcyclohexyl-3-[5-(4-ethanesulfonyl-1 -piperazinyl methyl)-thlazol-2-yll-urea 



5 
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Prepared as described In general procedure (P) using 1,1'<licyclohexyl-3-(5-fon[nyl-thia2ol-2- 
yl)-urea (100 nng. 0.30 mmol), ethanesulfonyl-piperazine hydrochloride (128 mg, 0.60 mmol) 
and sodium triaoetoxyborohydride (83 mg, 0.39 mmol) to afford 66 mg (44%) of the desired 
product after purification. 
5 NMR (CDCI3): 4^7.98 (br. 1H), 7.10 (s, 1H), 3.66 (s. 2H), 3.42 (m, 2H), 3,29 (m. 4H). 2.94 
(q, 2H). 2.56 (m, 4H), 1.65-1.92 (m, 12H), 1.16-1.44 (m, 11H) ppm; HPLC-MS: /n/z 498 
(M+1). 

Example 414 

10 1.1-Dicyclohexyl-3-{544Kpropane-1-«ulfonyl)-plperazin-1-ylmethyl]-thiazoi-2-yl}-ure^ 



Prepared as described in general procedure (P) using 1,1-dicyclohexyl-3-(5-formyl-thia2ol-2- 
yl)-urea (50 mg. 0.15 mmol), l-propanesulfonyl-piperazine hydrochloride (52 mg, 0.23 mmol) 
and sodium triacetoxyborohydride (48 mg. 0.23 mmol) to afford 21 mg (27%) of the desired 
1 5 product after purification. 

NMR {CDCI3): ^7.99 (s, 1H), 7.11 (s, 1H). 3.88 (s, 2H), 3.38 (m. 2H), 3.27 (m, 4H). 2.89 
(m. 2H). 2.55 (m. 4H). 1.77-1.91 (m, 8H), 1,48-1.76 (m, 10H). 113-1.40 (m, 8H), 1.07 (t. 3H) 
ppm; HPLC-MS: /n/z 512 (M+1). 

20 Example 415 

1 ,1 -Dlcyclohexyl-3-{5-[4-(propane-2-sulf onyl)-piperazin-1 -yimethyl]-thlazol-2-yl}-urea 



Prepared as described in general procedure (Q) using 1,1-dicyclohexyl-3-(5-piperazin-1-yI 
methyl-thiazol-2-yl)-urea hydrochloride (36 mg, 0.08 mmol), DIEA (42 pL, 0.24 mmol) and 
25 propane-2-sulfonyl chloride (18 pL, 0.16 mmol) to afford 18 mg (44%) of the desired product 
after purification. 

NMR (CDCI3): <?7.10 (s, 1H). 3.65 (s. 2H). 3.39 (m. 6H). 3.27 (m, 4H). 3.16 (m, 1H), 2.52 
(m. 4H), 1.59-1.96 (m. 12H). 1.04-1.40 (m. 14H) ppm; HPLC-MS: /n/z 512 (M+1). 
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Example 416 

3^544^Butane-1<«ulfonyi)-piperazin-1-ylin6tliyl]-thiazol-2'ylHi1<licycto 



5 Prepared as described in general procedure (Q) using 1 ,1-dicyclohexyl-3-(5-piperazln-1 -yl 
methyl-thiazoI-2-yl)-urea hydrochloride (30 mg. 0.06 mmol), DIEA (32 pL, 0.18 mmol) and 
butane-1-sulfonyl chloride (16 pL, 0.12 mmol) to afford 19 mg (61%) of the desired product 
after purification. 

NMR (CDQa): ^7.13 (s, 1H). 3.63 (s. 2H), 3.42 (m. 2H). 3.28 (m. 4H), 2.88 (m. 2H). 2.48 
10 (m. 4H), 1 .31-1 .94 (m, 22H). 0.78-1 .06 (m, 4H) ppm; HPLC-MS: mlz 526 (M+1 ). 

Example 417 

3-[5-(4-Benzenesulfonyl-piperazin-1-ylmethyl)-thiazol-2-yl]-1,1-dicyclohexyl-urea 



15 Prepared as descril)ed in general procedure (Q) using 1,1-dicycIohexyl-3-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (36 mg, 0.08 mmol), DIEA (42 pL, 0.24 mmol) and 
benzenesuHbnyl chloride (20 pL, 0.16 mmol) to afford 37 mg (68%) of ftie desired product 
after purification. 

NMR (CDCI3): ^7.74 (d, 2H), 7.62 (m. 1H), 7.55 (m. 2H), 7.08 (s, 1H), 3.60 (s. 2H), 3.41 
20 (m. 2H). 3.00 (m, 4H), 2.55 (m, 4H), 1.78-1.86 (m, 8H), 1.63-1.72 (m. 8H), 1.23-1.38 (m. 4H) 
ppm: HPLC-MS: /n/z 546 (M+1). 

Example 418 

1 ,14)icyclohexyl-345-(4-phenylmethanesulfonyl-piperazln-1 -ylmethyi)-thiazol-2-yl]- 
25 urea 
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Prepared as described In general procedure (Q) using 1,1-dicydoliexyl-3-(5-piperazin-1-yl 
metliyl-thla20l-2-yl)-urea hydrochloride (26 mg, 0.05 mmol), DIEA (26 |jL, 0.15 mmol) and 
alpha-toluenesulfonyl chloride (20 mg, 0.10 mmol) to afford 8 mg (29%) of the desired prod- 
uct after purification. 

5 NMR (CDCI3): ^8.05 (br, 1H), 7.38 (m, 6H). 7.08 (s. 1H). 4.19 (s, 2H), 3.56 (s. 2H). 3.43 
(m, 2H). 3.12 (m. 4H). 2.43 (m, 4H), 1.77-1,88 (m, 6H). 1,56-1.75 (m. 6H), 1.10-1.39 (m, 8H) 
ppm; HPLC-MS: m/z 560 (M+1). 

Example 419 

10 1,1-DlcyclohexyI-3^5-I4-(1-methyI-1H-imldazole-4-sulfonyl)'i3lperazln«^ 
thlazol-2-yi}-urea 



Prepared as described in general procedure (Q) using 1,1-dlcyclohexyl-3-(5-piperazin-1-yl 
methyl-thiazol-2-yl)-urea hydrochloride (27 mg, 0.055 mmol), DIEA (29 \iL, 0.17 mmol) and 
15 N-methylimidazole-4-sulfonyl chloride (20 mg, 0.11 mmol) to afford 20 mg (66%) of the de- 
sired product after purification. 

NMR (CDCI3): 4^8.04 (br. 1H), 7.53 (s, 1H), 7.41 (s. 1H), 7.09 (s. 1H), 3.90 (m, 1H). 3.79 
(s, 3H). 3.73 (s. 2H), 3.42 (m. 2H), 3.15 (m. 4H). 2.56 (m. 4H). 1.44-1.91 (m, 12H). 1.08-1.44 
(m, 6H), 0.86 (m, 2H) ppm; HPLC-MS: m/z 550 (M+1). 

20 

Example 420 

Propane>2-sulfonlc acid {1 -[2-(3,3-dlcyclohexyl»ureldo)-thlazol«5-ylmethyl]«-piperidm-4- 
yl}-amide 



25 Prepared as described In general procedure (P) using 1 ,1-dicyclohexyl-3-(5-fonnyi^thiazol-2- 
yl)-urea (21 mg, 0.07 mmol), propane-2-sulfonic acid piperidin-4-yl amide hydrochloride (17 
mg, 0.077 mmol) and sodium triacetoxyborohydride (19 mg, 0.09 mmol) to afford 4 mg (11%) 





of the desired product after purification. 
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Example 421 

4H[2K3,34)icyclohexyI-ureldo)-thia2ol-5-ylmethyll-plperazlne-1-sulfonlcacld dimethyi- 
5 amide 



Prepared as described In general procedure (P) using 1,1-dlcyclohexyl-3-(5-*ormyl-thia20l-2- 
yl)-urea (84 mg, 0.25 mmd). piperazlne-l -sulfonic add dimethyl amide hydrodiloride (115 
mg, 0.50 mmol) and sodium triacetoxyborohydride (70 mg, 0.33 mmol) to affonj 54 mg (42%) 
10 of the desired product after purification. 

NMR (CDCI3): ^7.09 (s. 1H). 3.64 (s. 2H). 3.42 (m. 2H). 3.25 (m. 4H). 2.81 (s, 6H). 2.51 
(m. 4H), 1.77-1.91 (m. 6H), 1.61-1.73 (m. 6H), 1.09-1.41 (m. 8H) ppm; HPLC-MS: /n/z513 
(M+1). 

15 Example 422 

4-p-<3,3-Dlcyclohexyl-ureido)-thlazole-5-carbonyl]-plpera2me-1-carboxylIc acid tert- 



2-(3,3-Dlcydohexyl-ureldo)-thlazole-5-carboxylic add (176 mg, 0.50 mmol), piperezine car- 
20 boxylic add tert-butyl ester (140 mg, 0.75 mmol), and HBTU (285 mg, 0.75 mmol) were 

weighed out and added to a 25 mL reaction flaslc DMF (5 mL) and DIEA (175 jjL, 1.0 mmol) 
were added. The reacHon was stined under nitrogen at ambient temperature overnight The 
reaction was diluted with EtOAc (10 mL) and qu«iched with saturated aqueous NH4CI (10 
mL). After separation and extraction with EtOAc (2x5 mL) the combined organic portions 
25 were dried over MgSO*. Purification with silica gel and 10% EtOAc in CH2a2 afforded 1 87 
mg (72%) of ttie desired compound. 

NMR (CDCI3): ^8.08 (s. 1H). 7.67 (s. 1H). 3.70 (m, 4H). 3.18 (m, 6H). 1.63-1.89 (m. 14H). 
1.48 (s, 9H), 1.12-1.39 (m, 6H) ppm; HPLC-MS: m/z 520 (M+1). 




butyl ester 
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Example 423 

4-[2-(3^DIcyclohexyl-ureido)4hiazole-5-cart)onyll-piperazine-1-sulf6nic acid di- 
methylamide 



5 2-(3.3-Dicyclohexyl-ureido)-thiazole-5-carboxylic acid (53 mg, 0.1 5 mmol), piperazine sulfo- 
nic add dimethylamide hydrochloride (44 mg,0.19 mmol), and HBTU (74 mg. 0.19 mmol) 
were weighed out and added to a 10 mL reaction flask. DiVlF (1.5 mL) and DIEA (65 |jL. 0.38 
mmo!) were added. The reaction was stinred under nitrogen at ambient temperature over- 
night The reaction was diluted with EtOAc (5 mL) and quenched with saturated aqueous 

1 0 NH4CI (5 mL). After separation and extraction with EtOAc (2x5 mL) the combined organic 
portions were dried over MgS04. Purification with silica gel (10% EtOAc and 1% MeOH in 
CH2CI2) afforded 53 mg (67%) of the desired compound. 

NMR (CDCI3): ^ 8.13 (br, 1H), 7.67 (s. 1H). 3.80 (m, 4H). 3.46 (m. 2H). 3.30 (m, 4H), 2.86 
(s. 6H). 1.62-1.93 (m, 14H), 1.13-1.42 (m, 6H) ppm; HPLC-MS: /n/z527 (M+1). 

15 

Example 424 

{1-[2-(3,3-dicyclohexyl-ureldo)-thlazol-5-ylmethyi]-pyrrolldln-3-yl)-suIfonlc acid di- 
methylamide 



20 Prepared as described In general procedure (P) using 1 ,1 -dicyck)hexyl-3-(5-fonnyl-thiazol-2- 
yl)-urea (40 mg, 0.12 mmo\), pyrrolldlne-3-amSno sulfonic acid dimethylamide hydrochloride 
(34 mg, 0.15 mmol) and sodium triacetoxyborohydride (32 mg, 0.15 mmol) to afford 36 mg 
(59%) of tiie desired product after purification. 

NMR (CDCI3): ^8.31 (br, 1H), 7.21 (s. 1H), 5.69 (br, 1H), 3.87 (m. 1H). 3.70 (m, 2H). 3.40 

25 (m. 2H). 2.90 (m, 1H), 2.76 (s, 6H), 2.55 (m, 1H), 2.25 (m. 2H), 1.61-1.93 (m. 16H), 1.10-1.41 
(m, 6H) ppm; HPLC-MS: /n/z513 (M+1). 

Example 425 




s. 
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EthanesuMonIcacld{142H3,3-<ficyclohexyl-ureldo)4hlazol-5-ylmethyn-pyrro^^^ 
amide 



Prepared as described In general procedure (P) using 1,1-di(yclohexyl-3-(5-formyl-thlazol-2- 
5 yl)-urea (50 mg, 0.15 mmol). ethanesulfonic add pyrrolidln-3-yl amide hydrochloride (41 mg. 

0.19 mmol) and sodium triacetoxyborohydride (40 mg. 0.19 mmol) to afford 35 mg (47%) of 

the desired product after purification. 

NMR (CDCI3): ^8.46 (br. 1H). 7.23 (s. 1H). 6.22 (br. 1H), 3.96 (m, 1H). 3.69 (s. 2H). 3.39 

(m. 2H). 3.00 (q. 2H). 2.93 (m. 1H). 2.76 (1H). 2.56 (1H). 2.21-2.34 (m. 2H), 1.60-1.95 (m. 
10 19H). 1.33 (t. 3H). 1.18 (m, 2H) ppm; HPLC-MS: m/z 498 (M+1). 

Example 426 

1,1-DlcyclohexyI-3-{5-I{1-ethanesulfonyl-pyrrolldln-3-ylamIno)-methyI]-thlazoI-2-yl}- 
urea 



Prepared as described in general procedure (P) using 1,1-dicydohexyl-3-(5-fonTiyl-thiazol-2- 
yl)-urea (50 mg, 0.15 mmol). 3-amino-1-pynrolidine ethane sulfonamide hydrochloride (41 
mg, 0.19 mmol) and sodium triacetoxyborohydride (40 mg, 0.19 mmol) to afford 15 mg (20%) 
(tf the desired product after purification. 
20 NMR (CDCia): ^8.28 (br, 1H). 7.13 (8. 1H). 4.63 (m, 1H), 3.89 (s, 2H). 3.37-3.62 (m. 6H). 
3.17 (m, 1H). 3.03 (m. 3H). 2.09 (m, 2H). 1.63-1.88 (m, 12H), 1.39 (t, 3H). 1.12-1.38 (m. 6H) 
ppm: HPLC-MS: miz 498 (M+1 ). 



25 Example 427 

4-[3-(5-Formyl-thiazol-2-yl)-1 -(4-methyl-cyclohexyl)-ureldol-pIperidlne-1 -carboxyllc 
acid tert'toutyl ester 
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Prepared in a manner similar to general procedure (C) using 5-fonTiyl-2-aminothiazole (1.88 
g, 14.6 mmol), 4-(4-methyl-cyclohexylam!no)-piperidine-1-carboxylic acid tert-butyl ester 
(4.32 mg. 14.6 mmol), catalytic DMAP, GDI (2.60 g. 1.1 mmol) and THF with heating to 65°C 
5 afforded 1 .77 g (27%) of the desired product after purification. 

NMR (CDCI3): ^9.91 (s, 1H), 8.01 (s, 1H), 3.74 (m, 1H), 3.33 (m, 1H). 2.75 (m, 4H). 2.04 
(m, 4H), 1.53-1.82 (m, 8), 1.46 (s, 9H), 1.62-1.83 (m, 4H), 0.85-1.15 (m, H) ppm; HPLC-MS: 
/n/z451 (M+1). 

10 Example 428 

443-[5H4-Ethanesulfonyl-i>lperazln-1-ylmethyi)4hlazol-2-yl]-1-(4-methyl-cyc 
ureido]-piperidine-1-carboxylic acid tert-butyl ester 




Prepared as described in general procedure (P) using 4-[3-(5-formy!-thiazol-2-yl)-1-(4- 
15 methyl-cyciohexyl)-ureido]-piperidine-1-carboxyIic acid tert-butyl ester (200 mg, 0,45 mmol), 

piperazine ethane sulfonamide hydrochloride (125 mg, 0.58 mmol), triethyl amine (80 pL, 

0.58 mmol) and sodium triacetoxyborohydride (113 mg, 0.53 mmol) to afford 160 mg (58%) 

of the desired product after purification. 

NMR (CDCI3): ^9.37 (br, 1H), 7,16 (s, 1H), 4.21 (m, 2H). 3.70 (s, 2H). 3.35 (m. 5H), 2.96 
20 (m. 2H), 2.79 (m. 2H). 2.61 (m, 4H), 1.82-2.21 (m, 6H), 1.63 (m, 6H), 1.47 (s. 9H), 1.38 (m, 

4H). 1.05 (d, 3H), 0.92 (m. 1H) ppm; HPLC-MS: /n/z613 (M+1). 



25 



Example 429 

1 -(1 -Cyclopentanecarbonyl-plperidin-4-yi)-3-[5-(4-ethanesulf onyl-piperazin-1 -ylmethyl)- 
thiazol-2-yi]-1-(4-methyl*cyclohexyl)-urea 
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Prepared as described in general procedure (N) using 3-[5-(4-ethanesulfonyl-piperazln-1- 
ylmethyl)-thiazol-2-yl]-1-(4-methyl-cyclohexyl)-1-piperidin-4-yl-urea hydrochloride (48 mg. 
0.078 mmol), TEA (24 pL, 0.17 mmol) and cyclopentane carbonyldiloride (11 mL, 0.086 
5 mmol) and to afford 1 9 mg (40%) of the desired product after purification. 

NMR (CDCI3): ^8.22 (br. 1H), 7.10 (s, 1H), 4.78 (m, 1H), 4.07 (m. 1H). 3.68 (m, 3H). 3.31 
(m, 4H). 2.97 (m. 3H). 2.56 (m. 4H), 2.14 (m. 2H). 1.45-2.05 (m. 21H), 1.37 (t. 3H). 0.87-1.10 
(m. 4H) ppm; HPLC-MS: m/z 609 (M+1). 

10 E)aimple430 

3-t5K4-Ethanesulfonyl-pipera2in-1-ylinethyl)-thiazol-2-yI]-1-[1-(4-fluoro-benzoyl)- 
pIperidin-4-yl]-1-(4-methyl-cyclohexyl)-urea 



Prepared as described in general procedure (N) using 3-[5-(4-ethanesulfonyl-piperazin-1- 
1 5 ylmethyl)-thiazol-2-yl]-1 -(4-methyl-cyclohexyl)-1 -piperidin-4-yl-urea hydrochloride (46 mg, 

0.075 mmol), TEA (26 0.19 mmol) and 4-fluorobenzo^ chlcwide (10 |jL, 0.083 mmol) and 

to afford 41 mg (86%) of the desired product after purification. 

NMR (CDCI3): ^8.07 (s, 1H). 7.45 (m. 2H), 7.11 (m. 3H), 3.86 (m. 1H). 3.65 (s, 2H). 3.32 

(m. 5H). 2.73-3.13 (m, 6H). 2.55 (m. 4H). 2.38 (m. 2H). 1.99 (m. 2H). 1.48^1.87 (m, 8H). 1.37 
20 (t. 3H), 0.90-1 .1 3 (m. 4H) ppm; HPLC-MS: miz 635 (M+1 ). 

Example 431 

4-[3-[5H4-DimethyIsulfamoyl-plperazin-1-ylnMthyO-thlazol-2-yl]-1-(4-methyl- 
cyclohexyl)-ureido]-piperldine-1-carboxylic add tert-butyl ester 
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Prepared as described In general procedure (P) using 4-l3-(5-fomiyl-thiazol-2-yl)-1-(4- 
methyl-cydohexyO-ureido]-piperidine-1-carboxylic add tert-butyl ester (202 mg, 0.45 mmol), 
piperazine sulfonic add dimethylamide hydrochloride (132 mg. 0.58 mmol), triethyl amine (80 
5 pL. 0.58 mmol) and sodium triacetoxyborohydrlde (1 1 8 mg, 0.53 mmol) to afford 1 1 0 mg 
(39%) of the desired product after purification. 

NMR (CDCI3): ^8.43 (br. 1H). 7.11 (s. 1H). 4.24 (m, 2H). 3.65 (m, 3H), 3.26 (m. 4H). 2.82 
(s, 6H). 2.74 (m, 2H), 2.52 (m, 4H), 2.08 (m, 2H), 1.57-2.03 (m, 8H). 1.49 (s. 9H), 1.26 (m. 
2H). 1.05 (d. 3H). 0.82-0.97 (m, 2H) ppm; HPLC-MS: m/z 628 (M+1). 

10 

Example 432 

4-{2-I3-(1-Cyclopentanecarbonyl-plperidln-4-yl)-3-(4-methyl-cyclohexyl)-ureido]- 
thiazol-5-ylmethyl}-piperazlne-1 -sulfonic acid dimethylamide 



15 l^repared as described In general procedure (N) using 4-{2-[3-(4-methyl-cydohexyl)-3- 

plperidin-4-yl-ureldo]-thiazol-5-ylmethyi}-piperazine-1-sulfonic add dimethylamide hydrochlo- 
ride (50 mg, 0.088 mmol). TEA (31. pL, 0.22 mmol) and cydopentane carbonyl chloride (13 
pL, 0.1 1 mmol) to afford 27 mg (49%) of the desired produd after purification. 

NMR (CDCI3): <?8.62 (br, 1H), 7.10 (s. 1H), 4.78 (d. 1H), 4.07 (d, 1H), 3.76 (m, 1H). 3.65 

20 (s, 2H). 3.27 (m, 4H). 3.05 (m. 1 H). 2.91 (m, 1 H), 2.82 (s, 6H). 2.53 (m. 4H), 1 .38-2.19 (m. 
21H). 1.05 (d, 3H), 0.81-0.98 (m, 2H) ppm; HPLC-MS: m/z624 (M+1). 

Example 433 

4-{2-[3.I1-(4-Fluoro-benzoyl)-piperidln-4-yll-3-(4-methyl-cyclohexyl)-ureldoHhiazol-5- 
25 yimethyl}-plperazine-1-sulfonlc acid dimethylamide 




wo 2005/066145 



PCT/DK2005/000002 



250 




Prepared as described In general procedure (N) using 4-{2-[3-(4-methyl-cyclohexyl)-3- 
piperidln-4-yl-ureido]-thlazol-5-ylmethyl}-piperazine-1 -sulfonic add dimethylamide hydrochlo- 
ride (47 mg. 0.083 nrimol), TEA (26 0.19 mmol) and 4-nuorobenzoyl chloride (10 pL. 
5 0.083 mmol) to afford 39 mg (73%) of the desired product after purification. 

NMR (CDCI3): «?8.17 (br, 1H). 7.46 (m. 2H). 7.10 (m. 3H), 4.82 (m. 1H). 3.73 (m. 1H). 3.65 
(s. 2H). 3.27 (m. 5H). 3.03 (m, 1 H). 2.82 (s, 6H). 2.53 (m, 4H). 2.32 (m. 2H). 2.00 (m. 2H). 
1.36-1.87 (m, 6H). 1.15 (m. 4H). 1.05 (d. 3H). 0.80-0.99 (m. 1H) ppm; HPLC-MS: m/z650 
(M+1). 

10 

Example 434 (TTP-00212496) 

{4-[2-(3,3-Dlcyclohexyl-ureldo)-thiazole-5-carbonyll-piperazin-1 -yl}-acet!c acid ethyl 
ester 



15 2-(3,3-Dicyclohexyl-ureido)-thlazole-5-carboxyllc acid (53 mg. 0.15 mmol). 1-morpholin-4-yl- 
2-piperazln-1-yl-ethanone (39 mg, 0.23 mmol), and HBTU (74 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (52 pL, 0.30 mmol) were 
added. The reaction was stin-ed under nitrogen at ambient temperature overnight. The reac- 
tion was diluted with EtOAc (10 mL) and quenched with saturated aqueous NH4CI (10 mL). 

20 After separation and extraction with EtOAc (2x5 mL) the combined organic portions were 
dried over MgSO*. Purification with silica gel chromatography (10% EtOAc and 1% MeOH in 
CH2CI2) afforded 37 mg (49%) of the desired compound. 
HPLC-MS: /n/z506 (M+1). 




25 Example 435 

{4-[2-(3,3-Dicyclofiexyl-ureido)4liiazole-5-carbonyl]-piperazin-1-yl}-aceticacid 
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Prepared as described in general procedure (F) using {4-[2-{3,3-dicycIohexyl-ureido)- 
thiazole-5-carbon)rtl-piperazin-1-yl}-acetic acid ethyl ester (16 nng, 0.32 mmol) afforded 6 mg 
(39%) of the desired compound. 
5 HPLC-MS: miz 478 (M+1 ). 

Example 436 

1 ,1 .DicycIohexyl-3H;5-[4K2-morpholm-4-yl-2-oxo-ethyl)-pipera2ine-1 -carbonyQ-thlazol- 
2-yl}-urea 



2-(3,3-Dicyclohexyl-ureido)-thiazole-5-carboxylicacid (53 mg. 0.15 mmol), 1-morpholin-4-yl- 
2-piperazin-1-yl-ethanone (42 mg,0.19 mmol). and HBTU (71 mg, 0.19 mmol) were weighed 
out and added to a 25 mL reaction flask. DMF (2 mL) and DIEA (65 \xU 0.37 mmol) were 
added. The reaction was stinred under nitrogen at ambient temperature overnight. Thereac- 

1 5 tlon was diluted with EtOAc (1 0 mL) and quenched with saturated aqueous NH4CI (1 0 mL). 
After separation and extraction with EtOAc (2x5 mL) the combined organic portions were 
dried over MgS04. Purification with silica gel chromatography (10% EtOAc and 1% MeOH in 
CH2CI2) afforded 17 mg (31 %) of the desired compound. 

NMR (CDCI3): ^8.26 (br, 1H), 7.65 (s, 1H), 3.82 (s. 2), 3.65 (m. 8H). 3.33 (m, 6H), 2.58 

20 (m, 4H). 1.59-2.17 (m, 12H), 1.12-1.20 (m, 6H), 0.80-0.92 (m. 2H) ppm; HPLC-MS: m/z 547 
(M+1). 

Example 437 

4W5H[4K2-Methoxycarbonyl<icetyl)-pipei^n-1-ylmethyll^ 
25 cyciohexyl)-ureido]-piperidIne-1-carboxylic acid tert-butyl ester 



10 
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Prepared as described in general procedure (P) using 4-l3-(54omiyi-thlazol-2-yl)-1-(4- 
metti^-cyclohexyl)-urBido]-piperidine-1-carbo)vfic add tert-butyl ester (68 mg, 0.15 mmol). 
3-oxo-3-piperazln-1-yl-propionlc add metliyl ester hydrochloride (54 mg, 0.19 mmol) and so- 
dium triacetoxyborohydride (38 mg. 0.18 mmol) to afford 23 mg (25%) of the desired product 
5 after purification. 

HPLC-MS:m^z621 (M+1). 

Example 438 

3^4..{243^1^Butyryl-iiiperldin-4-yl)-3-{4HTiethylK:yclohexyl)Hireidol-thlazol-5-ylmethy«}- 
1 0 p!perazin-1-)^)-3-oxo-propionic acid methyl ester 



Prepared as described in general procedure (N) using 3-(4-{2-I3-(4-Methyl-cydohexyl)-3- 
piperidin-4-yl-ureidoHhiazol-5-ylmethyOi5lperazln-1-yl)-3-oxo-propionlcadd methyl ester hy- 
drochloride (17 mg, 0.032 mmol), TEA (10 pL, 0.050 mmol) and 1-butyryl chloride (5 pL, 
15 0.039 mmol) to afford 1 2 mg (65%) of the desired product after purification. 

NMR (CDCI3): ^8.67 (br. 1H), 7.08 (s, 1H). 4.76 (m, 1H). 3.94 (m. 1H). 3.74 (s, 3H), 3.63 
(m, 4H), 3.45 (s, 2H), 3.41 (m, 2H). 3.30 (m. 1H). 3.07 (m, 1H), 2.56 (m, 1H). 2.46 (m. 4H). 
2.32 (t. 2H), 2.12 (m. 2H). 1.93 (m. 2H). 1.53-1.81 (m. 6H), 1.46 (m. 2H). 1.24 (m. 4H). 1.05 
(m. 2H), 0.98 (t, 3H), 0.79-0.94 (m. 1H) ppm; HPLC-MS: m/z 591 (M+1). 

20 

Example 439 

1-CycIoheptyl-3-[5-(4-ethanesulfonyl-plperazln-1-ylmethyO-*hiazol-2-yll-1-(trans-4- 
methyl-cyclohexyl)-urea 



25 Prepared as described in general procedure (P) using 1 -cydoheptyl-3-(5-fonnyl-thiazol-2 
.yl).1-(4.trans-methyl-cyclohe)Qrl)-urea (100 mg, 0.28 mmol). ethane sulfonyl piperazine hy- 
drochloride (68 mg. 0.30 mmol) and sodium triaceto)yborohydride (70 mg, 0.33 mmol) to af- 
ford 18 mg (13%) of the desired product after purification. 
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NMR (COaa): 4? 7.89 (br. 1H). 7.11 (s. 1H). 3.78 (m. 1H). 3.66 (s, 2H). 3.41 (m. 2H). 3.29 
(m, 4H). 2.93 (m. 3H). 2.55 (m, 4H). 2.08 (m. 2H), 1.46-1.83 (m. 12H). 1.37 (t. 3H). 1.20-1.35 
(m, 2H). 1.08 (m. 2H), 0.90 (d. 3H). 0.82 (m. 1H) ppm; HPLC-MS: m/z 526 (M+1). 

5 Example 440 

4.{2-I3-CycIoheptyl-3-(44rans-mefthyl-cyciohexyl)-ureldol-thlazol-5-yImethyl}- 
plperazlne-1-suifonlc acid dimethylamide 



Prepared as described in general procedure (P) using 1-cycloheptyl-3-(5-fomiyl-thlazol-2 
10 -yl)-1-(4-trans-methyl-cyclohexyl)-urea (100 mg, 0.28 mmol), piperazine sulfonic add di- 
methyl amide liydrochloride (69 mg. 0.30 mmol) and sodium triacetoxyborohydrlde (70 mg, 
0.33 mmol) to afford 1 6 mg (1 1 %) of tlie desired product after purification. 
HPLC-IVIS: m/z 541 (1^+1). 

15 Example 441 

1-Cycloheptyl-3-(5-hydroxymethyl-thlazol-2-yI)-1-(<rans-4-methyl-cyclohexyl)-urea 



Prepared using 1-cycloheptyi-3-{5-fonTiyl-thiazol-2-yl)-1-(4-trans-methyl-cycloliexyl)-urea (20 
mg. 0.055 mmol) and lithium borohydride (45 pL, 2M in THF) in IVIeOH (1 mL). Purification 
20 without vw)ri<-up (silica gel, 10% EtOAc and 2% MeOH In CH2CI2) afforded 20 mg (99%) of 
the desired compound. 

mR (CDCI3): ^8.90 (br, 1H), 7.18 (s. 1H). 4.73 (s, 2H). 3.73 (br. 1H), 3.43 (m. 1H), 2.07 
(m. 2H). 1.65-1.83 (m. 8H). 1.43-1.65 (m. 7H). 1.21-1.43 (m, 2H). 0.99-1.14 (m. 2H). 0.90 (d, 
3H). 0.85-0.89 (m. 1H) ppm; HPLC-IWS: m/z 366 {M+^). 

25 

Example 442 

1,1-DI<^ohexyl-3-(5-hydroxymethyl-thiazol-2-yO-urea 
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Prepared using l,l-dicydohexyl-3-(5-formyl-thlazol-2-yl)-urea (50 mg, 0.15 mmol) and lith- 
ium borotiydride (95 pU 2M in THF) in MeOH (1 mL). Purification without wori«-up (silica gel, 
10% EtOAc and 2% MeOH in CH2CI2) afforded 49 mg (97%) of the desired compound. 
5 NMR (CDCI3): ^8.12 (br. 1H). 7.19 (s, 1H). 4.73 (s. 2H). 3.45 (m. 2H), 1.60-2.07 (m. 12H). 
1.09-1.42 (m, 8H) ppm; HPLC-MS: m^z338 (M+1). 

Example 443 

{[2.(3,3-picyclohexyl-ure!do)4hiazole-4-carbonyll-amino>-acetic acid methyl ester 



Prepared in 30 % yield (76 mg) as described in general procedure (K) from 2-(3,3- 
dlcyclohexylureido)-thlazole-4-cart)oxylic acid (210 mg, 0.6 mmol ) and glycine methyl ester 
(Ha salt, 75 mg, 0.6 mmol). 

^H NMR (CDCI3): SQ.06 (s, 1H), 7.65 (s, 1H), 4.24 (d, 2H), 3.80 (s, 3H). 3.46 (m. 2H), 1.10- 
15 1 .90 (m, 20H) ppm; HPLC-MS: miz 423 (M+1 ). 

Example 444 

1,1-Dlcyclohexyl-3-I4-(morphollne-4-carbonyI)thiazol-2-yll-urea 



20 Prepared in 24 % yield (61 mg) as described In general procedure (K) from 2-(3,3- 

dicyclohexylureido)-thlazole-4-carboxyllc add (210 mg, 0.60 mmol) and morpholine (52 mg. 
0.60 mmol). 

NMR (d6-DMSO): 58.10 (s. 1H). 7.65 (s. 1H). 3.60 (m. 4H), 3.20 (m, 4H), 1.10-1.90 (m, 
20H) ppm; HPLC-MS: in/z421 (M+1). 

25 

Example 445 

2(S)"{|2-(3,3-DicyclohexyIureldo)4hiazole-4-carbonylamino)proplonlc acid methyl ester 



10 
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a 




Prepared in 17 % yleW (44 mg) as described in general procedure (K) from 2-(3,3- 
dicyclohexylureido)-thla2ole-4-carboxync add (210 mg. 0.60 mmol ) and (S>-alanine methyl 
ester (HCI salt, 84 mg. 0.6 mmol). 
5 NMR (CDCU): 458.00 (s. 1 H). 7.62 (s. 1 H). 4.79 (q. 1 H). 3.78 (s, 3H), 3.46 (m. 2H), 1 .60- 
1.90 (m, 14H). 1.52 (d. 3H). 1.10-1.40 (m, 6H) ppm; HPLC-MS: m/z 437 (M+1). 

Example 446 

2(S)-{[2-(3^lcyclohexylureldo)-thiazolewl-carbony1]-amlno}propionicacid 

10 



Prepared in 94 % yield (36 mg) as described in general procedure (K). Hydrolysis of 2(S)-{[2- 
(3,3-dicycloliexylureido)-tliiazole-4-carbonyO-amino}propionic acid methyl ester (40 mg. 0.09 
mmol), 

15 NIVIR (4:1 CDCI3-CD3OD): (58.00 (s. 1H). 7.62 (s, 1H). 4.66 (m, 1H), 3.44 (m. 2H), 1.60- 
1.90 (m. 14H). 1.55 (d, 3H), 1.10-1.40 (m. 6H) ppm; HPLC-MS: m/z 423 (M+1). 

Example 447 

2-{[2-<3,3-Dicyclohexylureido)-thlazole-4-carbonyl]acetieacld 



Prepared in 95 % yield (56 mg) as described In general procedure (F) by hydrolysis of 2-{[2- 
(3.3-dicyclohe)^ureldo)-thlazole-4-carbonyll-a'nino}acetic add methyl ester (60 mg, 0.14 
mmol). 

^H NMR (4:1 CDCI3-CD3OD): <58.06 (s. 1H), 7.65 (s. 1H). 7.54 (t. 1H), 4.17 (d, 2H). 3.37 (m, 
25 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 409 (M+1). 
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Example 448 

1 ,1 ^5icyclohexyl-3-[4-<pyridln-2-yloxymethyl)4hla2oI-4^llurea 




5 1 ,1-Dicyclohexyl-3-(4-hyclroxymethylthiazote-2-yl)urea (1 80 mg. 0.5 mmol) was dissolved In 
5.0 mL anhydrous DMF and treated with NaH (60 mg, 1 .50 mmol) for 30 min at r.t After ad- 
dition of 2-bromopyridine (70 uL, 0.75 mmol), the resulting solution was heated for 12 h at 95 
C. After coding to r.t, the DMF solution was diluted with 20 mL water and extracted with 
EtOAc (2 X 20 mL). The combined organic extracte were washed with water (2x10 mL), 

10 dried over sodium sulfate and concentrated to a yellow oil. After flash chromatography, the 
desired product was obtained In 25 mg (11.5 %) yield. 

NMR (d6-DMS0): «S10.80 (s. 1H), 8.16 (d. 1H). 7.68 (m. 1H). 6.96 (m. 2H), 6.82 (d, 1H). 
5.20 (s, 2H), 3.40 (m, 2H). 1.15-1.90 (m. 20H) ppm; HPLC-MS: mlz4^5 (M+1). 

15 Example 449 

1.1-DlcyclohexyI-3-[4-(pyridin-2'yloxymethyl)-thiazol-4-yl]urea 



Prepared In quantitative yield (1 .85 g) as described In general procedure (F) by hydrolysis of 
[2-(3,3-dl<yclohe)vlureido)-thiazol-4-yl]acetic add ethyl ester (2.0 g, 5.1 mmol). 
20 NMR (4:1 COaa-CDaOD): «56.6b (s, 1H), 3.46 (m, 4H). 1.15-1.90 (m. 20H) ppm; HPLC- 
MS: m/z 366 (M+1). 

Example 450 

{{p-(3,3-DicyclohexylMireldo)4hiazol-4-ylmethyl]-«arbamoyi}-methyi}carbamicacld 
25 tert-butyl ester 
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Prepared in 29 % yield (40 mg) as described In general procedure (K) ftom 3-(4- 
aminomethylthia2ol-2-yl)-1,1-dicydohexyl-urea (96 mg, 0.28 mmol) and Bo(>glycine (60 mg. 
0.30 mmol). 

NMR (CDCb): <56.80 (s. 1H). 6.60 (s. 1H). 4.29 (d. 2H). 3.83 (m. 2H). 3.43 (s. 1H). 2.80 
5 (s. 2H), 1.15 -1.90 (m. 20H), 1.10 (s, 9H) ppm; HPLC-MS: /n/z 494 (M+1). 

Example 451 CTTP-00203346) 

1 ,1 .DI<^clohwcyl-3-{4-morpholin-4-ylmethyl-thiazol-2"yl)-ur0a 



10 1 ,1-Dlcyclohexyl-3-(4-morpholin-4-^methyl-thiazol-2-yl)-urea was prepared In 30 % yield (30 
mg) as described In general procedure A from 1,1-dl(yclohexyl-3-(4-fonnyl-thlazol-2-yl)-urea 
(101 mg, 0.3 mmol) and morpholine (30 uL, 0.3 mmol) using sodium triacetoxyborohydride 
as the reducing reagent 
HPLC-MS: m/z 407 (M+1). 

15 

Example 452 , 

1,1-Dlcyclohexyl-3-{4H[2-(pyrldin-2-yloxy)-ethyl]4hiazol-2-yl}-urea 



1 ,1-Dlcyclohexyl-3-{4-[2-(pyridin-2-yloxy)-ethyri-thiazol-2-yl}-urea was prepared from the 
20 sodium salt of 1 .1-dicyclohexyl-3-[4-(2-hydroxyethyl)-thiazol-2-yl]-urea (SOmg, 0.14 mmol; 0.5 

mmol NaH. DMF as solvent) and 2-bromopyridine (20 mg, 0.14 mmol). After aqueous 

wori<up, the resulting oil was purified on silica gel to give 1,1-dicyclohexyl-3-{4-[2-(pyridin-2- 

yloxy)-ethyl]-thiazol-2-yl}-urea in 20 mg (33 %) yield. 

NMR (CDCU): <58.08 (d. 1H), 7.49 (t, 1H), 6.80 (t. 1H). 6.67 (d. 1H). 6.47 (s, 1H). 4.50 (t. 
25 2H), 3.38 (m. 2H), 3.10 (t, 2H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 429 (M+1). 





Example 453 

2-[2-<3,3-Dlcyclohexylureido)-thiazol-4-ylmethylsulfanyl)-1H-imidaole-4-carboxylicacld 
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2- [2-(3,3-Dicyc!ohexylureido)-thiazol-4-ylmethylsulfanyl)-1 H-lmldaole-4-cart)oxyllc add ethyl 
ester was prepared in 20% yield as described in general procedure Lfiran 1.1-dicyclohexyl- 

3- (4-bromomethyl-thiazol-2-yI) urea and 2-mercapto-1H-lmldazole-4-carboxylicacid ethyl es- 
5 ter. The ester (30 mg, 0.06 mmol) was hydrolysed using general procedure F to give 2-12- 

(3,3-dicyclohexylureido)-thiazol-4-ylmethylsulfanyl)-1H-lmidaole-4-carl)oxylic add in 80 % 

yield (22 mg). 
HPLC-MS:ni/2464(M+1). 

10 Example 454 

3-{P-{3,3-DlcyclohexyIureldo)-thla2ole-5-carbonyIl-amIno}-benzolc acid 



3- {I2-(3.3-Dicydohexylureido)-thiazole-5-carbonyI]-amino}-benzoic add was prepared in 40 
% yield as described in general procedure F from 3-p-(3,3-Dicyclohexylureido)-thiazole-5- 

1 5 carbonyl]-amino}-benzoic add methyl ester, which in turn was prepared In 21 % yield as de- 
scribed in general procedure H using 2-(3.3-dicyclohexylureido)-thlazole-4-carboxylic add 
and methyl-3-amino benzoate. 
HPLC-MS:m/z471 (M+1). 

20 Example 455 

4- [2-(3,3-DicyclohexylureideoHhiazole-5-ylsulfenyqbenzoic acid methyl ester 



Prepared In 20 % yield (47 mg) as described in general procedure (E) using 3-(5- 
bromothiazol-2-yl)-1,1-bls-4-methylcyclohexyl)urea and 4-mercapto-benzoic acid n^thyl es- 

25 ter. 
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NMR (CDCI3): 8 8.10 (s. 1 H), 7.89 (d. 2H), 7.54 (s, 1 H), 7.21 (d, 2H), 3.89 (s, 3H), 3.43 
(m, 2H). 1.10-1.90 (m. 20H) ppm; HPLC-MS: m/z474 (M+1). 

Example 456 

5 4-[2-(3,3-Dlcyclohexylurefdeo)-thiazole-5-ylsulfanyl]benzoic acid 



Prepared in 85% yield (24 mg) as described in general procedure (F) from 4-I2-(3.3- 
dicycIohexylureideoHhiazole-5-yIsulfanyl]benzoic add methyl ester (30 mg, 0.06 mmol). 
NMR (dS-DMSO): 6 7.83 (d, 2H). 7.67 (s. 1H), 7.22 (d, 2H). 3.60 (m, 2H), 1.10-1.90 (m. 
10 20H) ppm; HPLC-MS: miz 460 (M+1 ). 

Example 457 

{4-[2-(3,3-Dlcyclohexylureldeo)-thlazole-5-ylsulfanyi]-phenyl}-acetlc acid methyl ester 



15 Prepared in 15% yield (37 mg) as described in general procedure (E) using 3-(5- 

bromothiazol-2-yl)-1.1-bis-4-methylcyclohexyl)urea and 4-mercaptoben2eneaoetlc acid 
methyl ester. 

NMR (CDCI3): 5 8.00 (s. 1H). 7.49 (s, 1H). 7.21 (d. 1H), 7.19 (d. 1H), 7.16 (d. 1H). 7.13 (d. 
1H), 3.67 (s. 3H). 3.55 (s. 2H). 3.42 (m, 2H). 1.10-1.90 (m, 20H) ppm; HPLC-MS: m/z 488 
20 (M+1). 

Example 458 

{4-[2-(3,3-Dicyclohexylureldeo)4hlazole-5-ylsulfanyl]-phenyl}-aceticacid 



25 Prepared in 90 % yield (18 mg) as described in general procedure (F) from {4-[2-(3,3- 
dicyclohexylureideo)-thiazoie-5-ylsulfanyl]-phenyI}-acetic acid methyl ester (21 mg. 0.04 



o 






mmol). 
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NMR (d6-DMS0): 5 7.49 (s, 1H), 7.18 (d, 2H), 7.14 (d. 2H), 3.50 (s. 2H), 3.32 (m. 2H). 
1.10-1.90 (m. 20H) ppm; HPLC-MS: m/z 474 (M+1). 



Example 459 

3-^-[3-Cyclohej^-3K44ransHiiethylcyclohexyl)<ireldo]4hiazol-^ylHiciyll^ acid ethyl 
ester 




r 

A solution of cydohexyKtrans-4-methylq^cohexyl)-3<5-fonTiyl-thlam!-2-yl^ (350 mg, 
1.00 mmol) and (carbethoxymethylene)triphenylphosphorane (420 mg. 1.20 mmol) In THF (5 
10 mL) was stirred atSO'Cfor 12h. The reaction mixture was concentrated and the residue 
was purified by flash chromatography (silica. CHzCiz-EtOAc, 4:1) to obtain 3-{2-l3-cyclohexyl- 
3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yl}-acryllc add ethyl ester (300 mg) In 73 % 
yield. 

NMR (CDCU): 5 8.20 (s. 1H), 7.70 (d, 1H). 7.47 (s. 1H). 6.06 (d. 1H). 4.23 (q. 2H). 3.40 
15 (m. 2H). 1.50-2.00 (m, 12H). 1.40-1.50 (m. 2H), 1.30 (t. 3H). 1.0-1.20 (M. 5H), 0.91 (d. 3H) 
ppm: HPLC-MS: /n/z 420 (M+1). 



Example 460 

3-{2-[3-Cyclohexyl-3-(4-trans-methylcyclohexyl)-ureido]-thiazol-5-yl}-propionic acid 



20 




3-{2-[3-Cydohexyl-3-(4-trans-methylcydohexyl)-ureidol-thiazol-5-yl}-acryllc add ethyl ester 
(200 mg, 0.48 mmol) was reduced with hydrogen (60 psi, pressure reaction vessel) over 
Pd/C (300 mg) to give 3-{2-[3-cydohexyl-3-(4-trans-methylcydohexyl)-ureido]-thiaa)l-5-yO- 
propionic add ethyl ester (110 mg) after purification (silical gel. 20% ethyl acetate in hex- 
25 anes). 

3-{2-[3-Cydohexyi-3-(4-t^ans-methylcydohe)^)-ureido^thiazol-5-yl}-propionlc add ethyl es- 
ter (100 mg) was hydrolysed according to general procedure F using NaOH to give 85 mg 
(91 % yield) of 3-{2-[3-cydohexyl-3-(4-trans-methyl<ydohexyl)-ureido]-thiazol-5-yl}-propionic 

add. 
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NMR (d6-DMS0): 8 6.94 (s. 1H), 4.4 (t 2H). 3.6 (m, 2H), 2.80 (t. 2H), 1.10-1.90 (m. 19H), 
0.85 (d, 3H) ppm; HPLC-MS: /n/z394 (M+1). 

Example 461 

5 2*(3,3-Dicyclohexylreldo)4hiazole-5-carboxylic acid -(2-methanesulfonylethyl)amide 



Prepared in 75 % yield (170 mg) as described in general procedure (H) from 2-{3,3- 
dicyclohexylureido)thiazole-5-carboxylic acid (175 mg, 0.5 mmol) and 2- 
aminoeltiylmethylsulfone (HCI salt, 80 mg. 0.5 mmol). 
10 NMR (CDCI3): 5 7.83 (s. 1H). 7.77 (d, 1H), 3.88 (t, 2H), 3.70 (t, 2H), 3.67 (m, 2H), 2.90 (s, 
3H), 1.10-1.90 (m, 20H) ppm; HPLC-MS: fn/z457 (M+1). 

Example 462 

2-[3-Cyclohexyl-3-(4-methylcychexyl)-ureldol-thia2ole-5-carboxylic acid methyl ester 



Prepared in 69 % yield (8.3 g) as described in general procedure (C) from cyclohexyl-(4- 
metliylcyclohexyl)-amine (6.2g. 32 mmol) and methyl-2-aminothia2ole-5-carboxylate (5.0 g. 
31.6 mmol). 

NMR (CDCI3): 5 8.00 (s. 1H), 3.82 (s. 3H). 3.36 (m, 2H). 1.15-2.00 (m. 19H), 1.02 (d, 3H) 
20 ppm; HPLC-MS: miz 380 (M+1). 

Example 463 

{243-(^clohexyi-^K4-phenyl-cyclohexyO*^Feldo]-thlazol-5-ylsulfanyl^^ acid 
methyl ester 




15 




25 
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Prepared in 60 % (292 mg) yield as descrilsed in general procedure (D) from 3-(5-bronno- 
thlazol-2-yl)-1-cyclohexyl-1-(4-phenyl-<yclolie}^)-urea (463 mg, 1 .0 mmol) and metliyl- 
tiiioglycolate (212 mg. 2.0 mmoi). 

NMR (CDQa): 8 8.16 (br.lH), 7.42 (s. 1H). 7.18-7.38 (m. 5H), 3.71 (s. 3H), 3.56 (br, 1H), 
5 3.44 (br. 1H), 3.43 (s, 2H), 2.58 (m, 1H), 1.17-Z02 (m. 18H) ppm; HPLC-MS: mtzABS (M+1). 

Example 464 {2-[3-Cyelohexyl-3-(4i)henyl-cyclohexyl)-ureido]-thiazol-5-ylsul1anyl}- 
acetic acid 



1 0 Prepared in 80 % (190 mg) yield as described in general procedure (F) from {2-I3-cyclohexyl- 
3-(4-phenyl-(^clohexyl>-ureido]-thiazol-5-yisulfenyl}-acetic add methyl ester (244 mg, 0.5 
mmol). 

NMR (CDCI3): 8 12.02 (br, 1H). (8.32 (br. 1H), 7.14-7.39 (m, 6H), 3.45 (m, 4H), 2.19 (m, 
1H). 1.07-1.96 (m. 18H) ppm; HPLC-MS: m/z 474 (M+1). 

Example 465 

1 ,1 -BIS'<1 -acetyl-piperidin-4-yl)-3-(5-bromo4iiiazol-2-yl)-urea 



Prepared in 65% (76 mg) yield as described in general procedure (N) from 3-(5-bromo- 
20 thia20l-2-yl)-1 ,1-di-piperidin-4-yi-urea (97 mg. 0.25 mmol) and acetyl chloride (78 mg, 1 
nunol). 

NMR (CDCia): 8 7.38 (br. 1H), 7.19 (s, 1H), 4.76 (m. 4H). 3.90 (m. 4H). 3.55 (m. 2H), 3.17 
(m. 2H). 2.61 (m. 2H). 2.17 (m. 2H). 2.10 (s. 3H), Z06 (s, 3H). 1.34 (m. 2H) ppm; HPLC-MS: 
/n/z 473 (1^4+1). 

25 

Example 466 

1-Cycloheptyl-3-(5-4ormylthlazoi-2-yl)-1-(trans-4-methylcyclohexyi)urea 
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2-Amlno-5-formylthiazole (2.56 g. 20.0 mmol), carbonyldiimidazole (3.25 g, 20.0 mmol) and a 
catalytic amount of DMAP were heated together in 60 mL THF at 50 for 3h. To this solu- 
tion was added cycloheptyl-(frans-4-methylcyclohexyl)amine (4.18 g, 20.0 mmol) and the re- 
action mixture was stinred for an additional 6 h at room temperature. The reaction mixture 
was concentrated and the crude product was purified by flash chromatography (silica, 
CHaClz-EtOAc, 4:1) to obtain 1,1-dicyclohexyl-3-(5-formyl-thiazol-2-yl)-urea (2.3 g, 31 % 
yield). 

HPLC-MS:nn/z364(M+1). 
Example 467 

1 -{1 .Butyryl-plperidln-4-yl)-3-(5-chloro-thiazol-2-yI)-1 -cycloheptyl-urea 



Prepared as described in general procedure (G) using 4-cycloheptylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-ch!oro-2-aminothiazole 
HPLC-MS:/n/2 427 (M+1). 

Example 468 

[2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5--ylsulfenyl]-aceticacid 



[2-(3-Cycloheptyl-3-cyciopentyl-ureido)-thlazol-5-^sulfanyl]-acetic add ethyl ester prepared 
as described in general procedures (A) and (B) using cydoheptyl-cyclopentylamine and 5- 
aminothiazoie-2-mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: miz 398 (M+1). 





Example 469 
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[2-<3-Cyclobutyl-3-cycloheptyl-ureido)4hlazol-5-ylsulfBnyq-aceticacid 




I2-(3-Cycloheptyl-3-cyclobutyl-ureidoHhia2ol-5-ylsulfanyl]-acetic acid ethyl ester prepared as 
described in general procedures (A) and (B) using cycioheptyl-cyclobutylamine and 5- 
5 aminothiazole-2-mercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound. 
HPLC-MS: m/z 384 (M+1). 

Example 470 

10 {2-[3-Cyclobutyl«3-(tran5-4-methyl<yclohexyl)-ureido]4hiazol-5-ylsulfanyl}-aceticacid 



{2-[3-Cyclobutyl-3-(f/Bns-4-methylKyclohexyl)-ureldo]-thia2ol-^^^ acid ethyl 

ester prepared as described in general procedures (A) and (B) using cyclobutyl-{<rans-4- 
methyl-cyclohexyl)-amine and 5-aminothiazole-2Hmercaptoacetic acid ethyl ester. Hydrolysis 
15 using general procedure (F) gave the title compound. 
HPLC-MS: m/z 384 (M+1). 

Example 471 

3-(5-Chloro4hia2ol-2-yl)-1<ycloheptyl-1-(1-ethanesulfonyl-piperidin-4-y^^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, cyclohep- 
tanone and 2-amlno-5-chlorothiazole 
HPLOMS:m/z449 (M+1). 




20 




25 



Example 472 

{[2-<3,3-Dicyclohexyl-ureldo)-thiazol-5-yi]-methyl-amlno}-acetic acid ethyl ester 
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Prepared as described in general procedure (A) using dicyclohexylamine and I(2-amino- 
thiazol-5-yl)-methyI-amlno]-acetic acid ethyl ester 
HPLC-MS: miz 867 (2M+Na). 

Example 473 

3-[2-(3-Cyclobutyl-3-cycloheptyl-ureido)-thiazol-5-ylsulfanyl]-propionic acld^ 



[2-(3-Cycloheptyl-3-cyclobutyl-ureidoHhiazol-5-ylsulfanyl]-propionic add ethyl ester prepared 
10 as described in general procedure (A) using cycloheptyl-cyclobutylamine and 5-. 

aminothiazole-2-nnercaptoacetic acid ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/2 398 (M+1). 

15 Example 474 

3-[2-(3-CycloheptyI-^-cyclopeiityl-ureido)-thiazol-&-ylsuIfanyl]«proplonic acid 



I2-(3-Cycloheptyl-3-cyclopentyl-ureido)-thiazol-5-ylsulfanyQ-propionic add ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclopentylamine and 5- 
20 aminothiazole-2-mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLC-MS: m/2 412 (M+1). 





25 



Example 475 

3-(5-Chloro-thiazol-2-yl)-1 -(1 -cyclobutanecarbonyl-piperidin-4-yl)-1 -(trans-4-methyl- 
cyclohexyl)-urea 
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Prepared as described In general procedure (G) using 4-(frans-4Hfnethyl-cyclohexylamino)- 
piperidine-1-carbo)^lcacld terl-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS:m/z439(M+1). 

Example 476 

3«<5-ChIoro-thiazol-2-yI)-1H1-cycIopentanecarbonyl-piperldIn-4-yl)-1-((rans 
cyclohexyl)-urea 



10 Prepared as described In general procedure (G) using 4-(&ans-4-methyl-(yclohexylamino)- 
ptperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-MS: miz 453 (M+1). 

Example 477 

15 3-(5-<:hloro-thia2ol-2-yl)-1-(frans-4-methyl-cyclohexyl)-1-(1-penta 



Prepared as described in general procedure (G) using 4-(frans-4-methyl-cyclohexylamino)- 
piperidine-1-cari>oxylic acid tert-butyl ester and 2-amino-5-chlorothia20le 
20 HPLC-MS: m/z 442 (M+1). 




urea 




Example 478 

2^3,3-Dicyclohexyl-ureido)4hiazole-5-$ulfonicacid(2-dlmethylamino-ethyl)-^^ 
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Prepared as described in Example 173 using dicycloliexylamine, W-acetamino-5- 
thiazolesulfonyl ctiloride and 2-dimethylaminoethylamine. 
HPLC-iVIS: m/z 458 (M+1). 

Example 479 

2-(3,3-DicyclohexyI-ureldo)-thlazole-5-sulfonlc acid (2-dlethyIamino-ethyl)-amide 




Prepared as described in Example 173 using dicyclohexylamine, /V-acetamino-5- 
10 tliiazoiesulfonyl chloride and 2-diefhylaminoethylamine. 
HPLC-MS: m/z 486 (M+1). 



Example 480 

2-(3,3-Dicyclohexyl-ureido)-thlazole-5^ulfonlcacid(2-morpholin-4-yl-ethyi)-amlde 




Prepared as described in Example 173 using dicycloiiexylamine, W-acetamino-5- 
tliiazoiesulfonyl cliloride and 1-(2-aminoetliyl)piperidine. 
HPLC-MS: miz 501 (M+1). 



20 Example 481 

1-Cyclohexyl-1-(<rans-4-hydroxy-cyclohexyO-3-thiazol-2-yl-urea 




Reacflon of [frans-4-(tert-butyl-dlmethyl-silanylo)v)-cyclohexyl]-cydolnexyl-amine and 2- 
aminottilazole using general procedure (A) gave 1-[frans-4-(tert-butyl-dimethyl-silanyloxy)- 
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cyclohexyll-1-(yclohexyl-3-thiazol-2-yl-urea. Removal of the silyl protection group by addition 
of tetrabutylammoniumchloride (1.1 equiv) in THF for 1h at room temperature followed by 
flash chromatography afforded the title compound. 
HPLC-MS: m/z 324 (M+1). 

Example 482 

1,1-Dlcyclohexyl-3-[5-(2-dIethylamino-ethylsulfanyl)-thfazol-2-yn-urea 




Prepared as described in general procedure (H) using 1,1-dlcyclohexyl-3-(5-thiocyanato- 
10 thia20l-2-yl)-urea, dithioerythritol and 2-diethylamino-ethanethiol 
HPLC-MS: m/z 439 (M+1). 

Example 483 

1 ,1 -Dlcyciohexyl-3-[5-(3-dlmethyiamlno-propylsulfanyl)-thiazol-2-yl]-urea 




Prepared as described in general procedure (H) using 1,1-dicyclohexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea, dithioerythritol and 3-dimethylamino-1-propylchloride, 
HPLC-MS: m/z 425 (M+l), 

20 Example 484 

1 ,1 -Dlcyclohexyl-3-[5-(4,5<lihydro-1 H-lmidazol-2-ylmethylsulf anyI)-thlazol-2-yll-urea 




Prepared as described in general procedure (H) using 1.1-dicyclohexyl-3-(5-thiocyanato- 
thia2ol-2-yl)-urea, dithioerythritol and 2-chloromethyl-2-imidazoline. 
25 HPLC-MS: miz 422 (M+1). 



Example 485 
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3-[5.(2-Azepan-1-yl^thylsulfanyl)-thlazoI-2-yI]-1,1-dlcycIoh©xyl-urea 




Prepared as described In general procedure (H) using 1,1-dicyclohexyl-3-(5-thlocyanato- 
1hlazol-2-yl)-urea. dithloerylhritol and 2-(hexametlTylenelmlno) ethylchloride 
5 HPLC-MS: miz 465 (M+1). 



Example 486 

3-(5-Chloro-thlazol-2-yl)-1-cycIoheptyl-1-(1-phenylinethanesulfonyl-plperldin-4^l)-urea 




10 Prepared as described in general procedure (G) using 3-amlno-1-Boc-piperidine, cydohep- 
tenone and 2-amino-5-chlorothlazole 
HPLC-MS: m/z 511 (M+1). 



Example 487 

15 l-(l-AcetyI-piperidln-4-yl)-1-cyclohexyl-3-(5-methanesulfonyl-thlazol-2-yl)-urea 



H,C- 



o 



Prepared byo)ddlsing 1-(1-acetyli)lperidln-4-yl)-1-cyclohexyl-3-(5-methylsulfanyl-thlazol-2- 
yl)-urea (Example 339) using montmorillonlte clay, oxone (2.5 equivalents) for 16h at room 
temperature in dichloromethane. The title compound was purified by HPLC. 
20 HPLC-MS: mfz 430 (M+1 ). 

Example 488 

1 ,1 -Dlcyclohexyl-3-[4-methyt-5-(2-morpholin-4-yl-ethanesulfonyl)4hiazol-2-yq-urea 



6" 
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Prepared by oxidising 1,l-Dlcyctohexyl-3-[4-methyl-5K2-morpholin-4-yl-«ttenesulfany^ 
thlazol-2-yll-urea (Example 309) using montnrwrillonlte day, oxone (2.6 equivalents) for 16h 
at room temperature In dichloromethane. The title compound was purified by HPLC. 
HPLC-MS: miz 500 (M+1). 

Example 489 

1,1-DicycIohexyl-3-[4Hnethyl-5-(2-piperidln-1-yl-ethanesulfonyl)-th!azol-2-yq-urea 



Prepared by oxidising 1,1-Dicyclohexyl-3-[4-methyl-5-(2-piperidln-1-yl-ethanesulfonyl)- 
thiazol-2-yl]-urea (Example 302) using montmorillonite day, oxone (2.5 equivalents) for 16h 
at room temperature in didiloromethane. The title compound was purified by HPLC. 
HPLC-MS: m/z 498 (M+1). 

Example 490 

{2-[3^Cyclohexyl-3-(&«xo-plperidin-3(S)-yl)-ureido]-thiazol-5-ylsulfanyl}-aceticacld 



{2-[3-Cydohexyl-3-(6-oxo-piperidln-3(S)-yl)-ureidol-thiazol-5-ylsulfanyl}-acetic add ethyl es- 
ter was prepared as described in general procedures (A) and (B) using 5-cydohexylamino- 
piperidin-2-one and (2-amino-thiazol-5-ylsulfanyl)-aceticadd ethyl ester. Hydrolysis using 
general procedure (F) gave the title compound. 
HPLC-MS: m/z 413 (M+1). 

Example 491 

1 ,1 -Dicyclohexyl-3-(5-ethenesulfonyl-4-methy!-4hiazol-2-yl)-urea 
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A secondary product prepared by oxidising Example 309 using montmorillonite day, oxone 
(2.5 equivalents) for 16h at room temperature In dichloromethane. The title compound was 
purified by HPLC. 
HPLC-MS:m/z412{M+1). 



Example 492 

(2^3-Cyclohexyl-3-I1-(thlophene-2K;arbonyl)i3yrrolldIn-3(R)-yl]«4ireldo^^ 
ylsulfanyO-acetic acid 



Prepared In an Identical manner to Example 271 using 3{R)-amino-1-Boo-pyrrolidine. 
HPLC-MS: m/z 495 (M+1). 

Example 493 

15 3-(5-ChIoro4hla2ol-2.yl)-lH:ycloheptyl-1-I1-(propane-1-sulfonyI)-plperidin-^^^^ 



Prepared as described In general procedure (G) using 3-amlno-1-Boo-piperidine, cyclohep- 
tanone and 2-amlno-5-chlorothiazole 
HPLC-MS: mfz 463 (M+1). 

Example 494 

3K5-Chloro-thiazol-2-yl)-1-cycloheptyl-1-(1-cyclopentanecarbonyl-piperldl^ 



Prepared as described in general procedure (G) using 3-amino-1-Boc-piperidine, (ydohep- 
25 tanone and 2-amlno-&-chlorothiazole 
HPLC-MS: m/z 453 (M+1). 



0^° 
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Example 495 

3-[2K3>Cyclohexyl-3^ndan-2-yl-ureido)4hiazol-5-ylsulfanyl]-proplonlcacid 




Prepared in an identical manner to Example 342 using indane, cydohexanone and &• 
aminothia2ol-2-mercaptoproplonic acid ethyl ester 
HPLC-MS: m/z 446 (M+1). 

Example 496 

3^243<:yclobutyl-3-(fians-4-methyI-cyclohexyl)-ureido]-thIazol-5-ylsulfanyl}-pro 
acid 



H,C 

{243-Cydobutyl-3-(frans-4-methyl-cyclohexyl)-ureido]-t^ add 
ethyl ester prepared as described In general procedure (A) using cydobutyl-(frans-4-methyl- 
cydohexylVamine and 5-aminothiazole-2-mercaptoproplonic add ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLOMS: m/z 398 {M+1). 

Example 497 

3K2-[3-Cyclopentyl-3-(trans-4-methyl-cyclohexyl)-ureldo]-thiazol-5^^^ 
propionic acid 



{2-[3-C^dopentyl-3-(trans-4-methyl-<ydohexyl>ureldo]-^ add 
ethyl ester prepared as described in general procedure (A) using <ydopentyl-(<rans-4-methyl 
cydohexyl)-amine and 5-aminothiazole-2Hfnercaptoproplonic add ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
HPLC-IVIS: m/z 412 (M+1). 
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Example 498 

3-<2H3-€ycloheptyl-3^(i3ns-4-methyl-cyclohexyl)-^ 
propionic acid 



5 




{2K3-Cydoheptyl-3-(trans-4HTie%l-cydohexylHreW 

ethyl ester prepared as described in general procedure (A) using cycloheptyl-(frans-4-methyl- 
<yclohexyl)-amine and 5-aminothiazole-2-mercaptoproplonlc acid etiiyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound. 
10 HPLOMS: miz 440 (M+1). 

Example 499 

3-{5-Chloro-thiazol-2-yl)-1-cyclohexyM-(1-cycIopropanecarbonyl-plperldln-4^^ 




1 5 Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
carboxylic add tert-butyl ester and 5-chloro-2-aminothiazole 
HPLOMS: m/z 411 (M+1). 

Example 500 

20 3-(5^Iiloro4hIazol-2-yO-1-(1-cyclobutanecarlK)nyl-plperidln-4-yl)-1<^^ 




Prepared as described in general procedure (G) using 4-cydohexylamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
HPLC-MS:in/z 447 (M+l). 

25 



Example 501 
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3K5-Chloro4hiarol-2-yl)-1-cyclohexyI-1-[1-(2-cyclopropyl-ace^^ 



Prepared as described in general procedure (G) using 4-cydohe)cyIamino-piperidine-1- 
carboxylic acid tert-butyl ester and 5-chloro-2-aminothiazole 
5 HPLC-MS: miz 447 (M+1). 

Example 502 

4-{4-[3-(5-ChIoro4hlazol-2-yl)-1-cyclohexyl-ureldol-plperidin-1-yM 



10 Prepared as described in general procedure (G) using 4-cyclohexylamino-piperidine-1- 
cariDOxylic add terl-bulyl ester and 5-chIoro-2-aminothiazoIe 
HPLC-MS: m/z 443 (M+1). 

Example 503 

15 1,1-DicyclohexyI^K542-(1H4etrazoI-5-yl)-ethylsulfanyl]-thiazol-2-y^^^ 



Prepared as described in general procedure (H) using 1,1-dicydoliexyl-3-(5-thiocyanato- 
thiazol-2-yl)-urea. dithioerythritol and 5-(2-chioroethyl)-1H-tetrazole. 
HPLOMS:m/z 437 (M+1). 

Example 504 

1.(1-Acetyi-plperidin-3-yl)-3(S)H5-chloro4hiazol-2-yl)-1<yciohexyl-ur^^ 



Prepared as described in general procedures (A) and (B). using 1-(3(S)-cydohexylamino- 
25 piperidin-1 -yl)-etiianone and 5-chloro-2-aminothiazole 
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HPLC-MS: m/z 385 (M+1). 
Example 505 

{2^3K1-Acety1-piperldin-3(S)-ylH-cycIohexyI-ureldo]4hlazol-5-ylsulfanyl}-a 



{2-[3-(1-Acetyl-plperidin-3(S)-yl)-3-cydohexykjreido]-thlazol-5-ylsulfanyO-ace^^ 
ester prepared as described In general procedures (A) and (B). using 1-(3(S)- 
cyclohexylamlno-piperidln-1-yl)-ethanone and (2-amino-thlazol-5-ylsulfanyl)-acetlcacld ethyl 
ester. Hydrolysis using general procedure (F) gave the title compound. 
10 HPLC-MS: m/z 441 (M+1). 

Example 506 

3^5-Chloro-thla2ol-2-yl)-1-cyclohexyl-1-(4,4-dmuoro-cyclohexyI)-urea 



1 5 Prepared using general procedures (A) and (B) using cyclohexyl-{4.4-difluoro-cyclohexyl)- 
amine and 5-chloro-2-aminothiazole 
HPLC-MS: miz 378 (M+1). 

Example 507 

20 3K5-ChIoro-thlazol-2-yl)-1-(1-«yclopropanecarbonyl-piperldln-4-yl)-1-(«fans-4Hfnethyl- 
cyclohexyl)-urea 



Prepared as described in general procedure (G) using 4-(frans-4-methyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amlno-5-chlorothiazole 
25 HPLC-MS: m/z 425 (M+1). 



5 






s 

CH, 
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Example 508 

1K1-Acetyl-plperIdln-4irO-1-cyclohexyl-3H5K2i>yrroIldln-1-yl-ethylsulfa^ 
yl]-urea 




5 Prepared as described In general procedures (H) and (I) using 1-(1-acetyl-piperidln-4-yl)-1- 
(yclohexyl-3-(5-thioQranato-thla2ol-2-yl)-urea, dithloerythritol and N-(2- 
chIoroethyl)pyrrolldlne. 
HPLC-MS: m/z 480 (M+1). 

10 Example 509 

1-(1-Acetylnjiperldln-4-yl)-3-[5K2<Kepan-1-yl-ethylsuIfanyl)4hlazol-2-yn-1<yclohe^^ 
urea 




Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
1 5 cyclohexyl-3-(5-thio(^anato-thia2oi-2-yl)-urea, ditliioerytliritol and 2-(hexametliyleneimino) 
ethylchloride 

HPLC-MS: m/z 508 (M+1). 



Example 510 

20 H1-Acetyl-plperldinwl.y|).1-cyclohexyl-3H5K2-<llethylamlno-ethylsulfanyl).thiazol-2-yI]- 
urea 

Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1- 
cyclohexyl-3-(5-thlocyanato-thiazol-2-yl)-urea, dithloerythritol and 2-diethylamino-ethanethiol 
25 HPLC-MS: miz 482 (M+1). 



Example 511 
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1K1-Acetyl-plperldln-4-yl)-1K<«n«'4Hnelhyl<yclohexyl)-3-[5K2-plperidln^ 
ethylsulfenyi)'tiilazol-2-yl]-urea 



Prepared as described In general procedures (H) and (I) using 1-(1-acetyl-piperldln-4-yl)-1- 
(frans-4-rTiethyl-cyclohexyl)-3-(5-thlocyanato-thlazo^ dithtoeiythritol and N-(2- 

chloroethyl)piperidine 
HPLC-MS: m^z 508 (M+1). 

Example 512 

1^1.Acetyli>lperidiiiwi.y|)-l-(trans-4-rnethyl^clohexyl)-3-I5-(2-pyrrolldln-1-yI- 
ethylsulfanyO-thiazol-2-yq-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidin-4-yl)-1 
(efans-4HTiethyl-cydohexyl)-3-(5-thk)cyanato-thlazoi-2-yl)-urea, dithioerythritol and N-{2- 
cliloroetliyt)pyrrolidine 
HPLC-MS: mlz 494 (M+1). 

Example 513 

1K1-AcetylH>lperidin-4-yt)-1Kftans-4-rnethyl-<ycIohexyl)-3^5K2Hnorpholln-4-yl- 
ethylsulfenyO-thiazol-2-yl]-urea 



Prepared as described in general procedures (H) and (i) using 1-(1-acetyl-piperidin-4-yl)-1- 
(ffans-4-methyl-cyclohexyl)-3-(5-ttjlo(yanato-thia2ol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: m/z 510 (M+1). 






wo 2005/066145 



PCT/DK2005/000002 



278 



Example 514 

1-(1-Acetyl-piperidin^yO-3^5-(2-azepan.1-yl-ethylsuIfany04hIazoI-2-yl]-1Hto 
nnethyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (I) using l.(1-acetyl-piperidin-4-yl)-1- 
(fran»4-methyl-cydohexyi)-3K5-thlocyanato-thlazoi-2-yl)-urea, ditliioerythritol and 2- 

(hexamettiylenelmlno) ethyichloride 
HPLC-iy^S: trUz 522(IVI+1). 

10 

Example 515 

1.(1^cetyli)Iperidln-4-yl)-3-(5-chloro-thla2ol-2-yl)-1-lndan-2-yl-urea 



Prepared as described in general procedures (A) and (B) using indane. N-acetylpiperidin-4- 
15 one and 5-chloro-2-an)inotlilazQle. 
HPLC-MS: m/z 419 (M+1). 

Example 516 

{243-(1-AcetyliilperIdln-4-yl)-3-lndan-2-yl-ureldol-thlazol-5-ylsulfanyl}-aceticacld 



{2-^3-(1-Acetyl-piperidin■4-yl^3-indan-2-yl^J^eldo^thiazol-5-ylsulfanyl^acetic acid ethyl ester 
was prepared as described In general procedures (A) and (B) using Indane, N- 
acetylpiperidln-4-one and 5-amlnothla2ole-2-mercaptoaceticacld ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the tiUe compound 



5 






o 
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HPLC-MS: mlz 475 (M+1). 
Example 517 

{2-[3-Cyclohexyl-3-<4,4-difluoro-cyclohexyl)-ureido]-thiazol-€-yIsulfa acid 



{2-[3<^clohexyl-3-<4,4-dlfluoro-cydohexyl)-ureido]-thiazol- acid ethyl es- 

ter prepared using general procedures (A) and (B) using (yclohexyl-{4t4-dlfluoro-cyclohexyl)- 
amine and 5-aminothiazoIe-2-mercaptoaceticacid ethyl ester. Hydrolysis using general pro- 
cedure (F) gave the title compound. 
HPLC-MS: mlz 434 (M+1). 

Example 518 

1-Cyclohexyl-3-(5-methyIsulfanyl4hlazol-2-yl)-1-[1Kthlophene.2-carbonyO 
3(R)-yl]-urea 



Prepared as described in general procedure (H) using 1-cyciohexyl-3-(5-thiocyanato-thiazol- 
2.yi)-i-[l-(thiophene-2-carbonyl)-pyrrolidin-3(R)-yll-urea, dithioerythritol and methyliodide. 
HPLC-MS: mlz 451 (M+1). 

Example 519 

1-Cyclohexyl-1-(tranS'4-methyl-<:yclohexyl)-3^5-(2-morphorin-4-yl-ethyte^ 
thiazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1-<ydohe)cyl-1-(frans-4-methyl- 
cydohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
chloroethyl)morpholine 
HPLC-MS: m/z 468 (M+1). 



Example 520 

1- Cyclohexyl-1-(irans-4-methyl-cyclohexyl)-3-[5-(2-piperidln-1-y^ 

2- yq-urea 



1 0 Prepared as described in general procedure (H) using 1 -cyclohexyH -(frans-4-i7iethyl- 

cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and N-(2-chlorDethyl)piperidine 
HPLC-MS: m/z 466 (M+1). 

Example 521 

15 3-[5-(2-Azepan-1 -yl-ethylsulfanyl)-thiazol-2-yll-1 -cycIohexyl-1 -(fraiiS'4-methyl- 
cyclohexyl)-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(&Bns-4-methyl- 
cyclohexyl)-3-{5-thiocyanato-thiaz61-2-yl)-urea, dithioerythritol and 2- 
20 (hexamethyleneimino)ethyl chloride. 
HPLC-MS: m/z 480 (M+1). 



5 





Example 522 

3-{2-[3K1-Acetyi-piperidin-4-yl)-^K&^ns«44nethyl^^^ 
25 ylsulfenyl}-proplonic acid 
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HjCyO 

O 

3-{2-I3K1-Acetyl-piperidln-4-yl)-3K4-methyl-cyclohexyl)-ureidoHhiazo^ 
add ethyl ester prepared as described in general procedures (A) and (B) using 1-I4-(4- 
methyl-cyclohexylamino)-piperidin-1-yI]-ethanone and 3^2-amino-thlazol-5-ylsulfanyl)- 
5 propionic add ethyl ester. Hydrolysis using general procedure (F) gave the title compound. 
HPLC-MS: miz 469 (M+1). 

Example 523 , 

3-^-I3-CycIohexyl-3^«ranS'4Hfnethyl<yclohexyl)Hir«ldol-thlazol-5-ylsulliany^ 
10 acid 

O 

{2-[3-(^clohexyl-3-(<rans-4-methyl-cyclohexyl)-ureido]-thiazol-5-^ acid 
ethyl ester prepared as described in general procedure (A) using cydohexyl-(frans-4-nnethyl- 
cyclohexyl)-annine and 5-aminothiazole-2-mercaptopropionic acid ethyl ester. Hydrolysis us- 
1 5 Ing general procedure (F) gave the title compound. 
HPLC-MS: m/z 426 (M+1). 



20 



Example 524 

3-I2K3-Cyclohexyl-3K:yclopentyl-ureido)-thiazol-5-ylsulfanyll-propionlc acid 



9„ 



0 » 



o 

{2^3-Cydopentyl-3-(f/3ns-4-methyl-cydohexyl)-ureido]-ft^ 

ethyl ester prepared as described in general procedure (A) using cydopentyl-{franS"4-methyl- 
cydohexyI)-amlne and 5-«minothiazole-2-mercaptopropionlc add ethyl ester. Hydrolysis us- 
ing general procedure (F) gave the title compound, 
25 HPLC-MS: m/z 398 (M+1), 
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Example 525 

3-(5-Chloro-thlazol-2-yl)-1-cycloheptyl-1-(1-proplonyl-piperidin-4-yl)-urea 




Prepared as described in general procedure (6) using 3-amino-1-Boc-plperidine, cyclohep- 
5 tanone and 2-amino-5-chlOFOthiazole 
HPLC-MS:in/z 413 (M+1). 

Example 526 

3K5-Chloro4hlazol-2-yl)-1-^cIoheptyl-1KlH'>ethanesulfonyl-plperidln-4-yl)-urea 

I? 



Prepared as described in general procedure (G) using 3-amino-1-Boo-plperidlne, cyclohep- 
tanone and 2-amino-5-chlorothiazole 
HPLC-MS: m/z 435 (M+1). 

15 Example 527 

1^clohexyl-3-[5-(2<llethylamlno-ethylsulfanyl)-thla2ol-2-yl]-1-<irans-4-methyl- 
cyclohexyOHirea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-{frans-4-methyl- 
20 cyclohexyl)-3-(5-tlilocyanato-thlazol-2-yl)-urea. ditliioerythritol and 2-chlorotrie%lamlne 
HPLC-MS: miz 454 (M+1). 



10 





25 



Example 528 

1 -Cyclohexyl-1 -(trans-4-methyl-cyclohexyl)-3-[5-(3-morpholln-4-yl-propylsulfanyI)- 
thiazol-2-yl]-urea 
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Prepared as described in general procedure (H) using 1-cyclohexyl-1-(&ans-4-methyl- 
cyclohexyl)-3-(5-thiocyanato-thlazol-2-yl)-urea, dlthtoerythritol and 4-(3- 
cliloropropyl)morphoIine 
5 HPLC-MS: miz 482 (M+1). 

Example 529 

1-{1.AcetyI-pIperidln-4-yl)-345K4,5<Ilhydro-1H-lmIdazol-2-ylm 
yl]-1 -((rans-4-methyl-cyclohexyl)-urea 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(tnans-4-metliyl- 
cycIohexyI)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 3-chloroethyl-2- 
imidazollne. 

HPLC-MS: m/z 479 (M+1). 
Example 530 

1-<1-Acetyl-piperidin-4-yI)'^-I5K3-«mino-propylsuHa^ 
cyclohexyl)-urea 



20 Prepared as described in general procedure (H) using 1-cyclohexyH-(frans-4-methyl- 
cydohexyl)-3-{5-thiocyanato-thiazol-2-yl)-urea, dithioerythritoi and 3-chloropropylamine 
HPLC-MS: m/z 454 (M+1). 





25 



Example 531 

{2<3-Cyclopentyl-3H4-trlfluoromethyl«^yclohexyl)-ureido]^hia2ol^^^ 
acid 
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,0H 



Prepared as described in general procedure (F) from {2-[3-cyclopentyI-3-(4-trifiuoromethyl- 
cyclohexyl)-ureido]-thiazoI-5-ylsulfanyl)-acetic acid metliyl ester. 
HPLC-MS: miz 452 (M+1). 

Example 532 

1 ,1 .DIcyclohexyl-3-[5-(2-oxo-2-plperidin-1 -yl-ethylsulfanyJ)-thlazol-2-yl]-urea 



To Example 55 (O.lmmol) In 2mL dimethylformamlde was added 1 .2 equivalents of DHOBt 
10 and 1 equivalent of EDAC. After stirring for 1h. 1 equivalent of piperidine and 1 equivalent of 
diisopropylethylamine was added. The reaction was diluted witti 10 ml of EtOAc and 5 ml of 
10% NaHS04, mixed and separated. Tiie organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03. 3 ml of brine, dried (MgS04), filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
15 HPLC-MS: m/z 465 (M+1). 

Example 533 

1,1-Dlcyclohexyl-3-[5-(2-morpholln-4-yl-2-oxo-ethylsulfanyl)-thla20l-2-yll-urea 



20 Prepared in a similar manner toExannple 532 using morpholine. 
HPLC-MS: mIz 467 (M+1). 

Example 534 

2-p-(3,3-Dlcyclohexyl-ureldo)-thlazol-5-ylsulfanyll-N,N-diethyl-acetamide 
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6 " 

Prepared in a similar manner to Example 532 using diethylamine. 
HPLC-MS: miz 453 (M+1). 



5 Example 535 

4K2-[2H3,3-Dlcyclohexyl-urelclo)-thlazol-5-ylsulfanyll-acetyl}-piperazine-1-carboxylic 
acid tert-butyl ester 




Prepared in a similar manner to Example 532 using fe/f-butyl-1-plperadne cart>o)Qrtate. 
10 HPLC-I\/IS: m/z 566 (M+1). 

Example 536 

N-Ben2yl-2-I2-(3,3-dlcyclohexyl-ureido)-thlazol-5-ylsulfanyl]-acetamlde 

6" o 

1 5 Prepared in a similar manner to Example 532 using benzylamine. 
HPLC-MS: miz. 487 (M+1). 

Example 537 

1 -(1 -Butyryl-piperidin-4-yl)-1 .(trans-4-methyl-cyclohexyl)-3-[5-(2-moipholln-4-yl- 
20 ethyisulfenyl)-thiazol-2-yl]-urea 




Prepared as described In general procedures (H) and (1) using 1-(1-butyryl-plperidin-4-yl)-1- 
(&ans-4-methyl-<yclohexyi)-3-(&4hio<yanato-thiazol-2-yl)-urea, dithioerythritol and N-(2- 
diloroethyl)morpholine 
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HPLC-MS: miz 539 (M+1). 
Example 538 

3-I5-{2-Azepan-1-yI-«thylsulfanyl)4hiazol-2-yll-1-(1-butyiyl-^ 
methyl-cycIohexyO-urea 



Prepared as described in general procedures (H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1- 
(^ns-4-methyl-cyciohexyI)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and 2- 
(hexamethyleneimino) ethylchloride 
HPLOMS: mIz 452 (M+2). 

Example 539 

1 -(1 -Butyryl-piperidin-4-yl)-1 .(fraiis-4-methyl-cyclohexyO-3-I5-(2-pyrrolidln-1 -yl- 
ethylsulfanyl)-thlazol*-2-yl]-urea 



Prepared as described in general procedures {H) and (I) using 1-(1-butyryl-piperidin-4-yl)-1- 
(frans-4-metliyl-cyclohexyl)-3-(5-thiocyanato-thia2ol-2-yl)-urea, ditliioerythritol and N-(2- 
chloroethyl)pyrrolidine. 
HPLC-MS: mIz 525 (M+2). 

Example 540 

1 -(1 .Butyryl-plperidin-4-yI)-3-[5-(2-diethylamino-ethylsulfa^^^ 
methyl-cyclohexyl)-urea 



Prepared as described in general procedures (H) and (1) using 1-(1-butyryl-piperidin-4-yl)-1- 
(frans-4-me%l-cydohexyl)-3-(54liiocyanato-thiazol-2-yl^ dithioerythritol and 2- 
diethylamino-ethanethid 
HPLOMS: mIz 526 (M+2). 
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Example 541 

1-(1.Butyiyl-p!perldln-4-yl)-H'rans-4-methyl-cycIohexyl)-3H^^ 
yl)-urea 

H.C 

Prepared as desoibed in general procedures (H) and (I) using 1-(1-but5^-piperidin-4-yl)-1- 
(frans-4-methy!-(yclotnexyl)-3-(5-tliicxyanato-thiazol-2-yi)-urea, dittiioerytliritol and io- 

dometliane. 

HPLC-MS: m/z 441 (M+2). 



10 



Example 542 

1.(1^2-Cyclopropyl-acetyl)-piperldin-4-yl]-1-(«rans^-methyl<ycloh6xyl)-3-(5-methyl- 
thlazol-2-yl)«urea 

CH. 

15 Prepared as described in general procedure (G) using 4-(lrans-4-metliyl-cyclohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amIno-5-methylthiazoie 
HPLC-MS: miz 419 (M+1 ). 

Example 543 

20 l^l-Acetyl-pyrrolldln-3(S)-yl)-lK:yclohexyi-3-[5K2HnoiphoHn-4-yl-ethylsuifanyl)- 
thlazol-2-yl]-urea 

Prepared as described in general procedure (H) using 1-cyclohexyl-3-(5-thiocyanato-thiazol- 
2-yl)-1-[1-(acetyl)-pynrolidin-3(S)-yl]-urea, ditliioerytliritol and N-(2-diloroethyl)morphollne 
25 HPLC-MS: m/z 482 (M+1). 
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Example 544 

1- (1.Acetyl-pyrrolidin-3(R)-yl)-1<yclohexy|.^5K2-|iyrrollcHn-1-yl-e^ 

2- yn-urea 




Prepared as described In general procedure (H) using 1-cyclohexyl-3-(5-thiocyanato-thiazol- 
2.y|).ni.(acetyl)-pyrrolldin-3(R)-yl]-urea, dithioerythritol and N-(2-chloroethyl)pyrrolidlne. 
HPLOMS: miz 466 (M+1). 



Example 545 

10 H(taiis-44Wethyl<yclohexyl).3K5Hnethyl-thlazol-2.yl)-1-lH3.3,3-trmuor^^^ 
plperidin-4-yl]-urea 




Prepared as described In general procedure (G) using 4-((rans-4-methyl-cyclohexylaminc)- 
piperidlne-1-carbo)^lc acid tert-butyl ester and 2-amino-5-methylthiazDle 
15 HPLC-MS: m/z 447 (M+1 ). 



Example 546 

{2-[3-Cyclohexyl-3-(trans-4-hydroxy-cyclohexyl)-ureldoHhiazol-5-yIsulfanyl}-acet|c 
acid 




Prepared in a similar manner to Example 381 using [<rans-4-(tert-butyl-dimethyl-silanyloxy)- 
cydohexyO-cydohexyl-amine and 5-aminothlazole-2-mercaptoaceticacid ethyl ester. 
HPLC-MS: m/z 414 (M+1). 



25 



Example 547 

3^5-Chloro-thla20i-2-yl)-1-cyclohexyl-1H<rans-4-hydroxy-cyclohexyl)-urea 
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Prepared in a similar manner to Example 381 using [bans-4-(tert-buty!-dimethy!-silanyloxy)- 
qrclohexyl]-cyclohexyl-amlne and 5-chloro 2-amlnothiazole. 
HPLC-MS: miz 358 (M+1). 
5 Example 548 

{2H3-CyclohexyW-(«iaiis.44nethoxy<yclohexyO-ureldol^hlazol-5-ylsulfanyl}-acetic 
acid 



Prepared as described in general procedures (A) and (B) and (F) using <rans-4-methoxy- 
1 0 cyclohexyl]-cyclohexyl-amine and 5-aminothiazole-2-mercaptoacetic acid ethyl ester. 
HPLC-MS: mIz 428 

Example 549 

1^ycIoheptyl-3-I5-(2-diethylamSno-ethylsulfanyl)-4-methyl-thlazol-2-yll-1-{frans-4- 
15 methyl-cyclohexyI)-urea 



Prepared as described In genera! procedure (H) using dithioerythritol and N-(2- 

chloroethyl)morpliollne 

HPLC-MS: mIz 481 (M+l). 

Example 550 

1^cloheptyM-(trans-4-methyl-cyclohexyl)-3-[4-methyl-5-(2-pyrrolidin-1-yl 
ethylsulfanyl)-thiazol-2-yl]-urea 
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H3C 



Prepared as desaibed in general procedure (H) using dithioerythritol and N-(2- 

diloroethyl)pyrroIidine 

HPLC-MS:m/z 479 (M+1). 

Example 551 

1 -Cycloheptyl-1 -(trans-4-methyl-cyclohexy l)-3-[4-methyl-5-(2-plperidln-1 -yl- 
ethylsuIfanyl}-thiazol-2-yl]-urea 



10 Prepared as described In general procedure (H) using dithioerythritol and N-(2- 
chloroethyl)piperidine 
HPLC-MS: /T7/Z 493 (M+1). 

Exannple 552 

15 3^5-ChIoro-thiazol-2-yI)-1Ktrans-4-TOethyl-cydohexyl)-1-[1-(3,3,34ri^^ 
piperidln-4-yl]-urea 



Prepared as described in general procedure (G) using 4-(ftans-4-methyl-cyclohexylamino)- 
piperidlne-1-cart)oxylic add tert-butyl ester and 2-amino-5-chlorothlazole 
20 HPLC-MS: mtz 467 (M+1 ). 





Example 553 

3-(5-ChIoro4hlazol-2-yl)-1H[H2-cyclopropyl-acetyOiiiperldln-4^^^ 
cyclohexyi)Hirea 
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Prepared as described in general procedure (G) using 4-(frans-4-metliyI-cyc!ohexylamino)- 
piperidine-1-carboxylic acid tert-butyl ester and 2-amino-5-chlorothiazole 
HPLC-IVIS: miz 439 (M+1). 

Example 554 

4-[3-<5-ChIoro-thiazol-2-yl)-1-(fiaiis«4-methyl-cyclohexyl)-ureldo]-plperldine-1- 
carboxylic acid dimeth^amide 



To a solution of 3-(5-chloro-thiazol-2-yl)-1-(irans-4-methyl-cyclohexyl)-1-piperidin-4-yl-urea 
(O.Smmol), prepared as described in general procedure (G), steps 1-3, and 1.2 equivalents of 
DIPEA in 10mL dioxane was added dimethylcarbamoyi chloride (1.2 equivalents) in 1ml di- 
oxane. Tiie reaction was stin-ed overniglit at room temperature, concentrated in vacuo and 
purified by flash chromtography to give the title compound. 
HPLC-MS: mtz 428 (M+1). 

Example 555 

2-(3,3-DicyclohexylHireldo)-4HTiethyl-thlazole-5-sulfonlcacld(lHnethyl-piperldin-4-^^ 
amide 



Prepared In a similar manner to Example 173 using dit^dohexylamine and 4-methyl- 
thlazole-S-sulfonic acid (1-meth^piperidin-4-yl)-amide 
HPLC-MS: mIz 499 (M+1). 





wo 2005/066145 



PCT/DK2005/000002 



292 



Example 556 

4.[3K5-Chloro-thia2oI-2-yI)-1Krran$-4-methyl-cyclohex^ 
acid dimethylamide 



CH, 

5 Prepared in a similar manner to Example 554 using 3-(5-chloro-thia2ol-2-yl)-1-(frans-4- 
methyI-cycIohexylV1-piperidin-4-yl-urea and dimethylsulfamoyi chloride 
HPLC-MS: m/z 464 (M+1). 

Example 557 

1 0 3-(5.Chloro-thla2ol-2-yl)-1 -(trans-4-methyl-cyclohexyl)-1 -[1 -(propane-1 -sulf onyl)- 
piperldin-4-yl]-urea 



Prepared in a similar manner to Example 554 using 3-{5-chloro-thia20l-2-yl)-1-(ffans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and propanesulfonylchloride 
15 HPLC-MS: miz 463 (M+1). 

Example 558 

3K5-ChIoro4hiazol-2-yl)-1 K<rans-4-methyl-cyclohexyl)-1 -[Hmoipholine-^ 
p!peridin-4-yl]-urea 



Prepared In a similar manner to Example 554 using 3-(5-chloro-thiazol-2-yl)-1-(frans-4- 
methyl-cyclohexyl)-1-piperidln-4-yl-urea and 4-morpholinecarbonyl chloride 
HPLOMS: mIz 470 (M+1). 
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Example 559 

NW4-i3-(5-Chloro4hlazol-2-yl)-1-(traiis-4-methyI^^ 
sulfonyI}-phenyl)-acetamide 



Prepared In a similar manner to Example 554 using 3-(5-chloro-thia2ol-2-yI)-1-(frans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and N-aoetylsulfanilyl chloride. 
HPLC-M&m/z 554 (M+1). 

Example 560 

1,1-DicyclohexyI-3-{5-I2-(4-methyl-plperazin-1-yl)-2-oxo-ethy^^ 
urea 



Prepared in a similar manner to Example 532 using 1-benzylpiperazine. 
HPLC-MS:m/z 480 (M+1). 

Example 561 

3-{5-[2K4-Ben2yl-plperazln-1-yl)-2-oxo-ethyIsulfanyll4hlazoI-2-^^^ 



Prepared in a similar manner to Example 532 using 1-benzylpiperazine. 
HPLC-MS: miz 556 (M+1). 

Example 562 

1,1.Dicyclohexyl-3K5-I2-oxo-2-(4-phenyl-plperazIn^-yl)-ethylsulfanyQ 
urea 
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Prepared in a similar manner to Example 532 using 1-phenylpiperazine. 
HPLC-MS: miz 542 (M+1). 

5 Example 563 

1J-DIcyclohexyl-3-{5-I2K)xo-2-(4-pyrlnrtldln-2-yl-piperazln-1-yl)-e*^^ 



Prepared in a similar manner to Example 532 using 1-(2-pyrimidinyl)-piperazine. 
10 HPLC-MS: mIz 544 (M+1). 

Example 564 

1 ,1 -Dicyclohexyl-3-{5-[2-oxo-2-(4-pyridin-2-yl-piperazin-1 -yl)-ethylsulfenyl]-thiazol-2- 
yl}-urea 



yl}-urea 





Prepared in a similar manner to Example 532 using 1-(2-pyridinyl)-piperazine. 
HPLC-MS: m/z 543 (M+1). 



Example 565 

20 1 ,1 -Dicyclohexyl-3-{5-[2-oxo-2H4-pyridin-4*yl-piperazin-1-yi)-ethylsulfo 
yl}-urea 
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Prepared in a similar manner to Example 532 using 1-{4-pyridinyl)-piperazine. 
HPLC-MS: m/z 543 (M+1). 



5 Example 566 

1,1-Dicyclohexyl-3-{5-I2-(4-cyclopentyl-piperazin-1-yl)-2-oxo-ethylsulfanyIl-thlazol-2' 
yl}-urea 




Prepared in a similar manner to Example 532 using 1-<ycIopentyl-piperazine 
1 0 HPLC-MS: miz 534 (M+1 ). 

Example 567 

1 ,1 -DJcyclohexyl-3-(5-{2-oxo-2-[4-(tetrahydro-f uran-2-ylmethyl).piperazln-1 -yl] 
ethy1su1fanyl}-thiazol-2-yl)-urea 




Prepared in a similar manner to Example 532 using 1-{2-tetrahydrofurfuryl)-piperazlne 
HPLC-MS: mIz 550 (M+1). 



20 



Example 568 

1,1-Dicyclohexyl-3-{5-[2K4-ethyl-piperazin-1-yl)-2-oxo-ethylsulfanyl]-thiazol-2'yl>urea 
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H3C 

Prepared in a similar manner to Example 532 using 1-ethyl-piperazine 
HPLC-MS: m/2 494 (M+1). 

Example 569 

4-I3-(5-Chloro4hla2ol-2-yl)-1K<rans-4-methyl-cyclohexyl)-ureldo]-plper^^ 
carboxylic acid diethylamide 



Prepared in a similar manner to Example 554 using 3-(5-chloro-thia20l-2-yl)-1-((nans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and diethylcarbamoyi chloride 
HPLC-MS: m/z 456 (M+1). 
Example 570 

3-[2-(3-Cycloheptyl-3-cycIohexyl-ureido)-thiazol-5-ylsulfanyll-prop!onlc acid 



[2-(3-CycloheptyI-3-cyclohexyl-ureido)-thiazol-5-ylsulfanyl]-propionic acid ethyl ester pre- 
pared as described in general procedure (A) using cycloheptyl-cyclohexylamine and 5- 
amlnothlazole-2-mercaptoacetic add ethyl ester. Hydrolysis using general procedure (F) 
gave the title compound 
HPLO-MS:m/z 426 (M+1). 

Example 571 

1^1-Acetyl-piperidin<4*yl)-1-cyclohexyl-3-[5K2-pipei1din-1-yl-ethylsulfo^ 
yl]-UFea 
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Prepared as described in general procedures (H) and (I) using 1-(1-acetyl-piperidln-4-yl)-1- 
cydohexyl-3-(5-thio(^nato-thlazol-2-yl)-urea, dithloeiyttiritol and N-(2-chloroethyl)piperidine 

HPLC-MS: miz 494 (M+1). 

5 

Example 572 

1-Cyclohexyl-1-((ians-44nethyl-cyclohexyO"3-I5^2i)yrrolldin-1-yI-ethylsulfa 
thiazoi-2-yq-urea 

i 

10 Prepared as described In general prtx»dure (H) using 1-cyclohexyl-1-(&Bns-4-methyl- 
cyclohexyI)-3-(5-thlocyanato-thia2ol-2-yl)-urea, ditliioerythritol and N-(2- 
chloroethyl)pyrrolidine 
HPLC-MS: m/z 452 (M+1). 



15 Example 573 

1,1-DIcyclohexyl-3-[5-(2-oxo-2-plpera2ln-1-y!-ethylsulfanyl)-thia2ol-2-yll-urea 




To Example 55 (O.lmmol) in 2mL dimethytfonnamide was added 1.2 equivalents of DHOBt 
and 1 equivalent of EDAC. After stining for 1h, 1 equivalent of piperasine and 1 equivalent of 
20 dilsopropylethylan^ne was added. The reacth»i was diluted with 1 0 ml of EtOAc and 5 ml of 
1 0% NaHS04, mixed and separated. The organic phase was washed with 3 ml of water, 3 
ml of sat. NaHC03, 3 ml of brine, dried (MgS04), filtered and concentrated in vacuo. Purifi- 
cation by HPLC gave the title compound. 
HPLC-MS: m/z 466 (M+1). 

25 



Example 574 
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3K5-Chloro-thlazoI-2-yO-1-(<«ns^-methyl-cyclohexyl)-1-I1Kpiperldine-1-carbonyl) 
piperidin-4-yl]-urea 



CH, 

Prepared In a similar manner to Example 554 using 3-(5-chloro-thia2ol-2-yl)-1-(&ans-4- 
5 methyl-<yclohe)^>-1-plperidin-4-yl-urea and iHJiperidlnecarbonyl chloride 
HPLC-MS: m/z 468 (M+). 

Example 575 

M2-I3-Cyclohexyl-3^4Adlfluoro-«yclohexyl)-ureido]-thlazol-5-ylsulfanyl}-proplonlc 
10 acid 



Reaction of Boc-aminocyclohexanone with DAST in DCIVI for 24h at room temperature gave 
(4,4-Difluoro-cyclohexyl)-carbamic acid tert-butyl ester after flash chromatography. Boc de- 
protection using TFA followed by reductive amination with cyclohexanone using general pro- 
1 5 cedure B gave cyclohexyl-(4,4-difluoro-cyclohexyl)-amine. Treatment with GDI and 5- 

aminothiazol-2-mercaptopropionic acid ethyl ester using general procedure (A) gave 3-{2-[3- 
Cyclohexyl-3-(4.4-difluoro-cyclohexyl)-ureldo]-thiazol-5-ylsulfanyl}-propionlc add ethyl ester, 
which was hydrolysed using general procedure (F) to give the title compound. 

20 HPLC-I^S: m/z 448 (M+1). 

Example 576 

3K5-Chloro4hiazol-2-yO-1K«rans-44nethylH:yclohexyl)-141-(propane-1-sulfonyl)- 
piperidln-4-yf]-urea 



a 






25 
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Prepared as described In general procedure (G) using 3-(5-chlorothlazol-2-yl)-1-(*rans-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and 3-chloropropane-1-sulfonyl chloride 
HPLC-MS: miz 463 (M+1). 

Example 577 

1K1-Acetyl-plperldln-4-yl)-1<yclohexyl-3-(5-fluoro-thiazol-2-yO 



Prepared as described In general procedures (A) and (B) using 1-(4-cyclohexylamino- 
piperidln-1-yl)-ethanone and 5-fluoro-2-aminothia2ole. 
HPLC-MS: mIz 391 (M+23). 

Example 578 

1 ,1 -DIcyclohexyl*3-(5-fluoro-thiazol-2-yO-urea 



Prepared as described in general procedures (A) and (B) using dicydohexylamine and 5- 

fluoro-2-aminotliiazole. 

HPLC-MS: mIz 326 {M+1). 

Example 579 

1^yclohexyl-3-(5-fluoro-thIazol-2-yl)-1-{(iBns-4-methy^ 



CH3 

Prepared as described in general procedures (A) and (B) using cyclohexyK63ns-4-methyl- 
cyclohexyl)-amine and 5-fluoro-2-aminothia2ole 
HPLC-MS: m/z 340 (M+l). 



o 






Example 580 
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3-(5-ChIoro-thlazol-2-yl).1-cyclohexyl-1-(3-cyano-cyclohexyl)-urea 



6 



Prepared as described in general procedures (A) and (B) using cyclohexyl-(3- 
cyanocyclohexyl)-amine and 5-chloro-2-amlnothiazole 
5 HPLC-MS: miz 367 (M+). 

Example 581 

6^4.[3^5«Chloro4hIazol-2-yl)-1 -cyclohexs^-ureldo]-plperidln-1 -yl}-6-oxo-hexanoic acid 



10 Prepared as described in general procedure (G) using 3-(5-chloro-thiazol-2-yl)-1-((fB/?s-4- 
methyl-cycloliexyl)-1-piperidin-4-yl-urea and adipic acid, 
HPLC-I^S: mlz 471 (M+). 

Example 582 

1 5 1 -Cycloliexyi-1 -{2-methyl-cycloliexyi)-3-thlazol-2-yl-urea 



HPLOMS: m/z 322 (M+). 

20 

Example 583 

5-{4-[3-(5-Chloro4liiazoi-2-yl)*1 -cyclohexyl-ureido]-pf peridin-1 -yl}-5-oxo-pentanoic acid 





Prepared as described in general procedures (A) and (B) using cyclohexyl-(2- 
metliylcyclohexyl)-amine and 2-aminothia20le 
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Prepared as described in general procedure (G) using 3'(5-chloro-thia2ol-2-yl)-1-(tnans-4- 
niethyl-cyclohexyl)-1-P>P®ndln-4-yl-urea and glutaric acid 
HPLC-MS: miz 457 (M+). 



5 Example 584 

2-^-[3-Cyclohexyl-3-(fran5-4-methyl-cyclohexyO-ureldo]-thi^ 

acid 




H,C 

Prepared as described In general procedure (H) using 1-cyclohexyl-1-{frans^methyl- 
1 0 cyclohexyl)-3-(5-thiocyanato-thiazol-2-yl)-urea, dithioerythritol and ethyl-2-bromopropionate. 
HPLOMS: mlz 428 (M+1). 



Example 585 

7-{4H;3"(5-Chloro4hiazol-2-yl)*1*<:yclohexyl-ureido]-plperidln-1-yl}-7^^ 




Prepared as described in general procedure (G) using 3-(5-chloro-thia2ol-2-yl)-1-{fra/7S-4- 
methyl-cyclohexyl)-1-piperidin-4-yl-urea and pimelicadd. 
HPLC-MS: mfz 485 (M+). 

20 Example 586 

(2-{3-(frans-44yiethyl-cyclohexyl)-341-(morphol]ne-4K:arbonyl)i)1pe^ 
thiazol-5-ylsulfanyl)-acetic acid 




(2^3-((rans-4-Methyl-cyclohexyl)-3^1-(morpholine-4-carbonyl)-pi^^^ 
25 5-ylsuIfanyl)-acetic add ethyl ester was prepared in a similar manner to Example 554 using 
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{2-|><«rans-4-methyl-cydohexyl)-3-piperklin-4-y^^^ add ethyl 

ester and 4-morpholinecarbonyl chloride. Hydrolisis using general procedure (F) gave the 
title compound HPLC-MS: 
miz 526 (M+). 



Example 587 

2-{2H;3-Cyclohexyl*^-(erans^methyl-cyclohexyi)-ureldo]-thiazol'^*ylsuifanyl^ 
propionic acid 



10 Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
cydohexyl)-3-(5-thfocyanato-thia2ol-2-yl)-urea, dithioerythritol and ethyl-2-bromo-2-methyl 
propionate. 

HPLC-MS: m/z 441 (M+1). 
15 Example 588 

H243-Cyclohexyl-3-(frans-4-methyi-<:yclohexyl)-ureido]-thlazol-5-ylsulfanyl)- 
cyclobutanecarboxylic acid 



H,C 

Prepared as described in general procedure (H) using 1-(yclohexyl-1-(frans-4-methyl- 
20 cydohexyl)-3-(5-thio(yanato4hiazol-2-yl)-urea, dithioerythritol and ethyl-1-bromocyclobutane 
cari^oxylate. 

HPLC-MS: m/z 453 (M+1). 
Example 589 

25 {2-[3K1-Dimethylsuifamoyl-piperldin'4-yl)-3-(fianswl4net^^^ 
thiazol-5*>ylsuifanyl}-acetic acid 



5 
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0" 



OH 



{243-(1-Dimethylsulfamoyl-piperidin-4-yi)-3-(f/ans-4-methyl^^^ 

ylsulfanyl}-acetic acid ethyl ester was prepared in a similar manner to Example 554 using {2- 
[3-(frans-4-methyl-cyclohexyl)-3-piperidin-4-yl-ureido]-thiazol-5-ylsul^^^ acid ethyl 

5 ester and dimethylsulfamoyl chloride. Hydrolisis using general procedure (F) gave the title 
compound. 

HPLOMS: /n/z 520(!VI+1). 
Example 590 

10 {243-{1-DimethylcarbamoyI-pIperidIn-4-yl)'^K*rans-4^ 
thiazol-5-yi5uifanyi}-acetic acid 



{2-[3-(1-Dimethylcarbamoyl-piperidin-4-yl)«3-{frans-4-methyl-cyclohexy^ 
ylsulfanyl}-acetic add ethyl ester was prepared in a similar manner to Example 554 using {2- 
1 5 [3-(trans-4-methyl-cydohexyl)-3-piperidin-4-yl-ureido]-thiazol-5-ylsufe^ add ethyl 

ester and dimethylcarbamoyl chloride. Hydrolisis using general procedure (F) gave the title 
compound. 

HPLOMS: m/2 484 (M+1). 

20 Example 591 

2-{243-Cyclohexyl-3-(trBn5-4-methyl<yclohexyl)-ure!do]4hiazol-5-^ 

butyric acid 



Prepared as described in general procedure (H) using 1-cyclohexyl-1-(frans-4-methyl- 
25 cydohexyl)-3-(5-thiocyanato-thlazol-2-yl)-urea, dithloerythritol and ethyl-2-bromoisovalerate. 
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HPLC-MS: m/z 455 (M+1). 



Example 592 

1,1-Dicyclohexyl-3-(5Hnethylsulfeinyl-pyrazin-2-yl)-urea 



5 



6 



Prepared as described in general procedures (A) and (B) using dicyclohexylamine and 5- 

methylsulfanyl-pyrazln-2-ylamine 

HPLC-MS: miz 349 (M+). 

10 Example 593 

4-[2K3,3-DlcyclohexylHjreido)-44nethyl-thiazole-5-sulfonylam 

carboxylic acid ethyl ester 



Prepared as described in Example 173 using ethyi 4-amino-1-piperidine carboxylate, dicy- 
1 5 clohexylamine and 2-acetylamino-tlilazole-5-sulfonyI chioride. 
HPLC-MS: m/z 556 (M+1 ). 

Example 594 

1-Cyclohex-3-enyl-1-cyclohexyl-3-thlazol-2-yl-urea 



Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyclohex-3- 
enylamine and cycloliexanone using general procedure (B). Reaction with carbonyl dilmida- 
zoie and 2-aminotiiiazole using general procedure (A) gave thie title compound. 
HPLC-MS: m/z 306 (M+1). 




20 




25 



Example 595 
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3-(5-ChIoro-thiazol-2-yI)-1-cyclohex-3-enyl-1-cyclohexyI-urea 



6" 



Cyclohex-3-enyl-cyclohexylamine was prepared by reductive amination of cyclohex-S- 
enylamine and cyclohexanone using general procedure (B). Reaction witli CDI and 5-chloro- 
5 2-aminotliiazole using general procedure (A) gave the title compound. 

HPLC-MS:m/z341 (M+1). 

Example 596 

10 1,1 -.DicycIohexyl-3-{5-{2-I4-(4-methoxy-phenyl)-piperazln-1 -yll-2-oxo-ethylsulf anyi}- 
thiazoi-2-yl)-urea 



Prepared in a similar manner to Example 532 using 1-(4-methoxophenyl)piperazine 
HPLC-MS: mlz 583 (M+1). 

Example 597 

3^5-[2-(4-Acetyliilperazln-1-yl)-2-<>xo-«thylsulfanyll4h 




p 




Prepared in a similar manner to Example 532 using l-acetylpiperazine 
20 HPLC-MS: mlz 508 (M+1 ). 



Example 598 
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3H;5HPK4-BeiBo[1,3]dioxol-5-yl-piperazin-1-yl)-2H>xo-ethylsulfanyq-thIazol-2-ylH>1 
dicyclohexyKirea 



Prepared in a similar manner to Example 532 using 1-benzo[1.3]clioxol-5-yl-pipera2ine 
5 HPLC-MS: miz 586 (M+1). 

Example 599 

1 ,1 -Dlcyclohexyl-3-(5-{2-[4-(1 -methyI-piperidin-4-ylmethyl)-plperazin-1-yll-2-oxo- 
ethylsuifanyi}-thiazol-2-yl)-urea 



Prepared In a similar manner to Example 532 using 1-(N-methyl-4-plperidinmethyl)plperazine 
HPLC-MS: mIz 577 (M+1). 

Example 600 

15 1,14>lcyclohexyl-3K5H2"[4KlHiiethyii>lperidin-4-yl)H)lperazln-1-yll-2-oxo- 
ethylsulfenyl}-thlazol^-yl)-urea 






Prepared In a similar manner to Example 532 using 1-(1-methyl-4-piperidinyl)piperazine. 
20 HPLC-MS: mIz 563 (M+1). 
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Example 601 

3-(2-{3-(ltans-44Methyl^:yclohexyl)-3-[Hmoipholm 
ureido}-thIazol-5-yIsulftinyl)-propion!c acid 



6" 



5 3-(2'^3-(4-MemylKydohexyl)-341-(morpholine-4-carbonyl)-pip 

ylsulfanyl)-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-{2-I3-<frans-4-metliyt-cydohexyl)-3-piperidin-4-yI-ureido]-thia2ol-5-yl^ add 
ethyl ester and 4-morpholinecarbonyl diloride. Hydrolysis using general procedure (F) gave 
the title compound 

10 HPLOMS: miz 541 (M+1). 

Example 602 

3^2-[3-(1-DImethylsuKamoyl-piperidlri-4-yl)-3K<irans-4^ 
thiazol-5-yl5uifanyl}-proplonlc acid 



3^2-[3-(1-Dlmethylsulfamoyl-piperidin-4-yl)-3-(frans-4Hrne 

ylsulfanyl}-propionic add ethyl ester was prepared in a similar manner to Example 554 using 
3^2H;3-(frans4Hnnethyl-cydohexyl)-3-piperidin-4-^ add 
ethyl ester and dimethylsulfamoyi chloride. Hydrolisis using general procedure (F) gave the 
20 title compound 

HPLC-MS: /n/z 535 (M+1). 




o 



o 



15 



Example 603 

3H2-[3K14}imethylcarbamoyi-plperidin-4-yl)-3-(frans-4-meth^^ 
25 thiazol-€-yisulfanyl}-propionfc acid 
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CH, 



3•^2^3-{1-Dimethylcarbamoyl-piperidin-4-yl)-3-(^rans-4-methy^^ 

ylsuIfanyl}-propionic acid ethyl ester was prepared in a similar manner to Example 554 using 
3-{2-[3-(frBns-4-methyl-cyclohexyl)-3-piperidin-4-yl-ureido]-thia2^ acid 
5 ethyl ester and dimethylcarbamoyi chloride. Hydrolysis using general procedure (F) gave the 
title compound 
HPLC-MS:/n/z 499 {M+1). 

Example 604 

1 0 3.(5-Bromo-thia2ol-2-yl)-1 -[1 -{2.fluoro-phenyI)-piperldin^yl]-1 -{4-trans-methyl- 
cycIohexyl)-urea 




H^C 

The title compound was prepared (227 mg, 46%) in a manner similar to general procedure 
(C) using 5-bromo-2-amlnothlazole (180 mg, 1.0 mmol), [1-(2-fluoro-phenyl)-piperidin-4-yl]- 
15 (4-(rans-methyl-cyclohexyl)-amine (300 mg, 1.0 mmol). catalytic DMAP and GDI (163 mg, 1.0 
mmol) in dichloroethane. 

NMR (CDCI3): 5 8.12 (br, 1H), 7. (s. 1H), 4 (s, 2H), 3. (m, 2H), 1. (m. 12H), 1. (m, 8H) 
ppm; HPLC-MS: m/2497 (M+1). 



20 



Example 605 (TTP-00214142) 

{243H[1K2-Fluoro-phenyl)-plp8ridin-4-yQ-3K4-trans-methylK:ycl^ 
5-ylsulfianyl}-acefic acid methyl ester 
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The title compound was prepared (49 mg, 27%) as described in general procedure (D) using 
3-(5-brorno-thia2ol-2-yl)-1-[1-(2-fluoro-phenyl)-piperidin-4-yq-H4-trans-methylH;ydo^ 
urea (170 mg, 0.34 mmol). methyl thioglycolate (122 pL, 1.37 mmol) and powdered K2CO3 
5 (332 mg, 2.40 mmol) as the base. 

NMR (CDCI3): 8 8.28 (br. 1H), 7.41 (s, 1H), 6.92-7.09 (m, 4H), 3.85 (m, 1H). 3.72 (s. 3H). 
3.52 (d, 2H). 3.40 (m, 3H). 2.75 (t, 2H), 2.25 (m. 2H). 1.98 (m, 2H), 1.77 (m. 4H). 1.42 (m, 
2H). 1.08 (m, 2H), 0.91 (d. 3H) ppm; HPLC-MS: /n/z521 (M+1). 

10 Example 606 

{2-(3-I1-{2-Fluoro-phenyl)-plp©rldin-4-yl]-3-(4-lfans-methyl<yclohexy!)-ureldol4hlazol- 
5-ylsulfanyl}-acetIc acid 




The title compound was prepared (17 mg, 58%) as described in general procedure (F) using 
15 {2-[3-[1-(2-fluoro-phenyl)iJiperidin-4-yl]-3-(4-frans^-methyl-cydohexyl)-ureido]-W 
ylsulfanyl}-acetic add methyl ester (30 mg, 0.057 mmol) and lithium hydroxide. 
HPLC-MS: m/z 507 (M+1). 



20 



Example 607 

3-{2H[3-I1H2-FluoiX)H>henyO-plperidln^-yll-3K4-<ransHnethylK:ycIohexyOHireidoJ 
thiazol-5-ylsulfeny^roplonic acid methyl ester 
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H,C 

The title compound was prepared (42 mg, 36%) as described in general procedure (D) using 
3-(5-brDmo-thiazol-2-yl)-1 -[1-(2-fluoro-phenyl)-plperidln-4-yO-1 -(4-trans-methyl-<yclohexyl)- 
uiBa (107 mg, 0.22 mmol), methyl thiopropionate (72 pL, 0.65 mmol) and powdered K2CO3 
5 (180 mg, 1 .29 mmol) as the base. 

NMR (CDCI3): 8 8.33 (br. 1H), 7.35 (s, 1H). 6.91-7.11 (m. 4H), 3.88 (m. 1H), 3.69 (s, 3H), 
3.53 (d, 2H), 3.41 (m. 1H), 2.93 (t, 2H). 2.77 (t, 2H). 2.62 (t. 2H). 2.26 (m. 2H). 2.00 (m. 2H). 
1.60-1.88 (m. 5H), 1.45 (m, 2H). 1.10 (m, 2H). 0.92 (d, 3H) ppm; HPLC-MS: /n/z535 (M+1). 

10 Example 608 

3-{2H[3^1-(2-Ruoro-phenyI)-piperldin-4-ytl-3-(4-&ans-methyl-cyclohexyl)-ureidol- 
thlazol-5-ylsuKanyl}-propionic acid 



The title compound was prepared (8 mg, 60%) as described in general procedure (F) using 
1 5 3-{2-[3-[1 -(2-fluoro-phenyI)-piperidin-4-yO-3-(4-transHrnethyl-<ydohexyl)-ureldo]-thl^^ 
yisulfanyl}-propionic add mettiyl ester (15 mg, 0.028 mmol) and lithium hydroxide. 
HPLC-IWIS:fn/2521 (M+1). 



20 PHARMACOLOGICAL A/IETHODS 
Glucoklnase Activity Assay (I) 

Glucokinase adMty is assayed spedrometiteally coupled to glucose 6-phosphate dehydro- 
genase to determine compound activation of glucoldnase. The final assay contains 50 mM 
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Hepes, pH 7.1, 50 mM KCI, 5 mM MgCb. 2 mM dithiothreitol, 0.6 mM NADP. 1 mM ATP, 
0.195 \ifA G-6-P dehydrogenase (from Roche, 127 671), 15 nM recombinant human glu- 
cokinase. The glucokinase is human liver glucokinase N-tenninally truncated with an N- 

temiinal HIs-tag ((HisVVEQll-A Q466) and is expressed in E.coli as a soluble protein with 

5 enzymatic activity comparable to liver extracted GK. 

The purification of His-tagged human glucokinase (hGK) was perfomned as follows: The cell 
pellet from 50 ml E. coll culture was resuspended in 5 ml extraction buffer A (25 mM HEPES, 
pH 8.0. 1 mM MgCl2, 150 mM NaCI, 2 mM mercaptoethanol) with addition of 0.25 mg/ml ly- 
sozyme and 50 pg/ml sodium azide. After 5 minutes at room temperature 5 ml of extraction 
10 buffer B (1.5 M NaCI, 100 mM CaCU. 100 mM MgCU, 0.02 mg/ml DNase 1, protease inhibitor 
tablet (Complete® 1697498): 1 tablet pr. 20 ml buffer) was added. The extract was then cen- 
trifugated at 15.000 g for 30 minutes. The resulting supernatant was loaded on a 1 ml Metal 
Chelate Affinity Chromatography (MCAC) Column charged with Ni^*. The column is washed 
with 2 volumes buffer A containing 20 mM imidazole and the bound his-tagged hGK is sub- 
15 sequently eluted using a 20 minute gradient of 20 to 500 mM imididazol in buffer A. Fractions 
are examined using SDS-gel-electrophoresis, and fractions containing hGK (MW: 52 KDa) 
are pooled. Finally a gelfiltration step is used for final polishing and buffer exhange. hGK con- 
taining fractions are loaded onto a Superdex 75 (16/60) gelfiltration column and eluted with 
Buffer B (25 mM HEPES, pH 8.0, 1 mM MgCIa, 150 mM NaCI, 1 mM Dithiothreitol). The puri- 
20 tied hGK is examined by SDS-gel electrophoresis and MALDI mass spectrometry and finally 
20% glycerol is added before freezing. The yield from 50 ml E. coli culture is generally ap- 
proximately 2-3 mg hGK with a purity >90%. 

The compound to be tested is added into the well in final 2.5% DMSG concentration in an 
amount sufficient to give a desired concentration of compound, for Instance 1 , 5, 1 0. 25 or 50 

25 pM. The reaction starts after glucose is added to a final concentration of 2, 5, 10 or 15 mM. 
The assay uses a 96-well UV plate and the final assay volume used Is 200 pl/well. The plate 
is incubated at 25'^C for 5 min and kinetics is measured at 340 nm in SpectraMax every 30 
seconds for 5 minutes. Results for each compound are expressed as the fold activation of 
the glucokinase activity compared to the activation of the glucokinase enzyme in an assay 

30 without compound after having been subtracted from a "blank", which Is without glucokinase 
enzyme and without compound. The compounds In each of the Examples exhibits ac^vation 
of glucokinase in this assay. A compound, which at a concentration of at or below 30 pM 
gives 1 .5 - fold higher glucokinase activity than the result from the assay without compound, 
is deemed to be an activator of glucokinase. 
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The glucose sensitivity of the compounds are measured at a compound concentration of 10 
\iM and at glucose concentrations of 5 and 15 mM. 

Glucokinase Activity ^ay (II) 

Determination of giycogen deposition in isolated rat hepatocytes: 
Hepato<yles are Isolated from rats fed ad libitum by a two-step perfusion technique. Ceil vi- 
ability, assessed by trypan blue exclusion, is consistently greater than 80%. Cells are plated 
onto collagen-coated 96-well plates in basal medium (Medium 199 (5.5 mM glucose) sup- 
plemented with 0.1 pM dexamethasone, 100 units/ml penidliin, 100 mg/ml streptomycin, 2 
mM L-glutamine and 1 nM insulin) with 4 % FCS at a cell density of 30,000 cells/well. The 
medium is replaced with basal medium 1 hour after initial plating in order to remove dead 
cells. Medium is changed after 24 hours to basal medium supplemented with 9.5 mM glu- 
cose and 10 nM insulin to induce glycogen synthesis, and experiments are performed the 
next day. The hepatocytes are washed twice with prewarmed (37X) buffer A (1 17.6 mM 
NaCI. 5.4 mM KCI. 0.82 mM MgsSOA. 1.5 mM KH2PO4, 20 mM HEPES. 9 mM NaHCOa, 
0.1% w/v HSA. and 2,25 mM CaCIa, pH 7.4 at 37X) and incubated in 100 pi buffer A con- 
taining 15 mM glucose and increasing concentrations of the test compound, such as for in- 
stance 1, 5, 10. 25, 50 or 100 pM. for 180 minutes. Glycogen content is measured using 
standard procedures(Agius, Let al, Biochem J. 266, 91-102 (1990). A compound, which 
when used in this assay gives an significant increase in glycogen content compared to the 
result from the assay without compound. Is deemed to have activity in this assay. 

Giucoldnase Activity Assay (lil) 

Stimulation of insulin secretion by glucokinase activators In INS-IE cells 
The glucose responsive fi<e\\ line INS-1E Is cultivated as described by Asfari M et al.. Endo- 
crinology, 130, 167-178 (1992). The cells are then seeded Into 96 well cell culture plates and 
grown to a density of appro)dmately 5x10* per well. Stimulation of glucose dependent Insu- 
lin secretion is tested by Incubatton for 2 hours In Krebs Ringer Hopes buffer at glucose con- 
centrations from Z5 to 15 mM with or without addition of glucokinase activating compounds 
In concentrations offer Instance 1, 5, 10, 25, 50 or 100 pM, and the supematants collected 
for measurements of Insulin concentrations by ELISA (n= 4). A compound, which when used 
in this assay gives an significant increase in insulin secretion in response to glucose com- 
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pared to the result from the assay without compound. Is deemed to have activfty In this as- 
say. 

While the Invention has been described and Illustrated with reference to certain prefen^d 
embodiments thereof, those sWIIed In the art will appreciate that various changes, modifica- 
tions and substitutions can be made therein without departing from the spirit and scope of the 
present invention. For example, effective dosages other than the preferred dosages as set 
forth herein may be applicable as a consequence of variations in the responsiveness of the 
mammal being treated IbrglucokinaseKJeficlency mediated disease(s). Ui<ewlse. the specific 
phamiacdogical responses observed may vary according to and depending on the particular 
active compound selected or whether there are present phamnaceutical earners, as well as 
the type of fonmilation and mode of administration employed, and such expected variations 
or differences In the results are contemplated In accordance with the objects and practices of 
the present Invention. 
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CLAIMS 

1 . A compound of general fonnula (I) 




wherein is Cs^-cycloalkyl, Cs^-cycloalkenyl, Cs^-heterocyclyl, Cs^-heterocycloalkenyl, 
fused aryl-Cs«-cycloall<yl, or fused heteroaryl-Ca^-cycIoallQrl, each of which is optionally sub- 
stitutedwith one or more substituents R^, R"^, R^and R®; 

R^ is Ca^-cydoalkyl, Ca-s-cycloalkenyl, Cs^-heterocyclyl. Ca^-heterocycloalkenyl. fused aryl- 
10 Ca^-cydoalkyl or fused heteroaryl-Ca^-cycloalkyl, each of which is optionally substituted with 
one or more substituents R^°, R^\ R^and R^, and 

R^ R\ R^, R®, R^. R^and R^ are independently selected from the group consisting of 

• halogen, nitro, cyano. hydroxy, oxo. carboxy. -CF3; or 
15 • -NR^°R^^ or 

• Ci^alkyl. C2^alkenyl, C2-6-alkynyl. Cs^cycloalkyl. Ca^-cycloalkyl-Ci^-alkyl, aryl, aryl- 
d^alkyl, heteroaryl-Ci^-alkyl, Ci^-alkoxy, Ca^-cycloalkyl-Ci^-alkoxy, aryl-Ci^- 
alkoxy. heteroaryl, heteroaryl-Ci^-alkoxy, aryloxy, heteroaryloxy, Ci^-alkylthio, aryl- 
thio, heteroarylthio. Ca^-cycloalkylthio, aryl-Ci^-alkylthio, heteroaryl-Ci^-alkylthio, d. 

20 6-alkylsulfenyl, Ca^-cycloalkyl-Ci^-alkylthio, Ci^-alkyl-C{0)-0-Ci^-alkyl. Ci^alkoxy- 

Ci^-alkyl. Ci-e-alkylthlo-Ci^-alkyl, carboxy-Ci^lkyloxy, amlno-Ci^lkyl, Ci^ 
alkylamino-Ci^lkyl. dl-(Ci^-alkyl)amlno-Ci^-alky!, Ci^alkylsulfamoyl, di(Ci^ 
alkyl)sulfamoyl, Ci^lkylsulfinamoyl or di(Ci^lkyl)sulfinamoyl each of which is op- 
tionally substituted with one or more substituents independently selected from R^^ or 

25 • -C(0).R^, -S{0)rR^, -C(0)-NR^^R^\ -S(0)rNR^^R^^ -Ci^-alkyl-C(0)-NR^^R^^ or 

• two substituents selected from R^ R^ R^and R® or R^, R^\ R^and R^ attached to 
the same or adjacent atoms together forni a radical -0-(CH2)i^0-; 



R^° and R^^ independently represent hydrogen, Ci^alkyl, -C(0)-Ci^aIkyl, -C(0)-0-Ci^lkyl, 
30 carboxy-Ci^lkyl, -C(0)-Ci^alkyl-C(OPH, -S(0)rCi^alkyl, or aryl; 
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is Ci^-alkyl. Ci^lkoxy, Cwj^lkenyl, Ca^alkynyl. C34j-cycloallcyl. Ca^rcydoalkyl-Ci^ 
alkyl. CM-cyctoalkyl-Ca^lkenyl, aryl. aryl-Ci^alkyl. aryloxy-Ci^-alkyl, aryl-C2^1kenyl. het- 
eroaryl. CM-heterocydy!, heteroaryl-Ci4ralkyl, Ca^eterocyclyl-Ci^lkyl, heteroarylaxy-Ci^- 
alkyl, carboxy-Ci^alkyl. carboxy-Cz^alkenyl, Ci^-alkoxy-Ci^-alkyl, C14-alkoxy-C^(^alkenyl. 

5 Ci^lkylthlo-Ci^alkyl, R"HN-Ci^alkyl. R'"R"-N-C,^-alkyl. R'°R"-N-CM<ilkenyl. R'°R"-N- 
S(0)2-C,^lkyl. R"R"-N-C(0)-Ci^lkyl. Cw-aIkyl-C(0)-NH-Ci^lkyl, aryl-C(0)-NH-Ci^ 
alkyl, heteroaiyl-C(0)-NH-Ci^alkyl, C3*<ycloalkyI-C(0)-NH-Ci^-aIkyl, Cwralky^S(0)rNH- 
Cm-alkyl, aryl-S(0)rNH-C,^lkyl, heteroaryl-S(0)2-NH-C,^ralkyl, or CM-cycloalkyl-S(0)r 
NH-Ci^lkyl, each of which is optionally substituted with one or more substituents inde- 

1 0 pendently selected from R^^; 

R^2 is halogen, cyano, hydroxy, -C{0)-0-Ci^-alkyl, carboxy, -CFa, Ci^lkyl, Ci^alkoxy, - 
NR'°R", -S(0)2CH3. or-S(0)2NH2: 

15 R"*^ and R^" are independently selected from the group consisting of hydre>gen, Ci^alkyl, hy- 
droxy-Ci^alkyl, carboxy-Ci^-alkyl, aryl, or heteroaryl. each of which is optionally substituted 
with one or more substituents independently selected from R"; or R^^and R^'* together with 
the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with the 
said nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms 

20 selected from nitrogen, oxygen and sulphur, 

R^^ is halogen, cyano, hydroxy, cariaoxy, -CF3, Ci^lkyl, -S(0)2CH3, or-S(0)2NH2; 

A is heteroaryl which is optionally substituted with one or nK>re substituents independently 
selected fi-om R^, R' and R'; 

25 

R^ R'and are independently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3.,-SCN; or 

• Ci^alkyl, C2*«lkenyl, Ca^-alkynyl, Ci^-alkoxy, Ci^alkylthto, Ca<-alkenylthio, Ci^- 
alkylamlno, Ci^lkylsulfenyl, -C(0)-0-Ci^lkyl, fbmiyl. -C(0)-Ci^lkyl, 

30 -Ci^ralkyI-C(0)-0-Ci^lkyl, -Ci^ralkyl-0-C(0)-Ci^lkyl. -NH-C(OH;i<-alkyl. 

-Ci^lkojy-Ci^lkyl, -Ci^alkyl-S-Ci^lkyl, carboxy-Ci^lkyl, or hydro)Qr-Ci<-alkyl, 
each of which is optionally substituted with one or more substituents independently 
selected from R^^ or 

• aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^lkyl, arjrt-Ci^alkoxy, heteroar^-Ci^ 
35 alko>v. aryl-Ci^alkylthfo, heteroaryl-d^lkylthlo, heteroaryl-thio-C,^alkyl, het- 
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eroaryl-oxy-Ci.6-alkyl, aryloxy, heteroaryloxy, arylthio, heteroarylthio, aryI-Ci^- 
alkylamlno, -C(0)-aryI, or-G(0)-heteroraryl, each of which is optionally substituted 
on the aryi or heteroaryl part with one or more substituents independently selected 
firom R^^; or 

5 • C3^-(ycloalkyl, Ca^-cycloalkenyl, C«-cycloalkylthio, Ca^-cycloalkyl-Ci^-alkyl, Ca^- 
cycloalkenyl-Ci^-alkyl, Cs^-cycloalkyl-Ci^-alkoxy, Cs^cycloalkyl-Ci^-alkylthio, each 
of which Is optionally substituted on the cycloalkyi part with one or more substituents 
independently selected from R^®; or 

• Ca^-heterocyclyl, Ca^-heterocyclyl-Ci^-alkyl, Cs^-heterocyclyl-Ci^-alkylthio, Ca^- 
10 heterocyclylthio, C^-heterocyclyl-amino-Ci^-alkyl, or -C(0>-C3^-heterocyclyl, each 

of which is optionally substituted with one or more substituents independently se- 
lected from R^®; or 

• -NR^'R^. -Ci^.alky|.NR''R^, -Cs-e-alkenyl-NR'^R^. .Ci^-alkyl-S-R^' . -Ct^-alkyl- 
S(0)-R^\ -Ci^alkyl^{0)2-R^, -S(0)2-R^^ or .S(0)2-NR^^R2°, wherein each alkyi part 

15 may be substituted with one or more substituents independently selected from R^; or 

• -C{0)NR22r23, -Ci^-alkyl-C(0)NR^R^ -Ci^-alkyl-NH-NR^R^^ 
-Ci^.alkyl-NH-C(0)-Ci^alkyl-NR^R^. each optionally substituted with one or more 
substituents independently selected from R^; or 

20 two of R^, R° and R® can be taken together to fomn a Ca-s-alkylene bridge; the Ca^alkylene 
bridge is optionally substituted with one or more substituents independently selected from 
R^^ 

R^^, R"*^. and R^^are independently Ci^-alkyl, halogen, nitro, cyano. hydroxy, carboxy, oxo, 
25 -CF3, carboxy-Ci^-alkyl, hydroxy-Ci^alkyl, -Ci^-alkyl-C{0)-0-Ci^-alkyI. 

-Ci^-alkyl-C(0).NR^^R2^ -C(0)-0-Ci^alkyl, -C(0)-Ci^.alkyl-C(0)-Ci^-alkyl, -NR^^R^^, 
-NHS(0)2Ci^-alkyl. .C{0)NR^®R^. -S(0)2Ci^-alkyI, or -S(0)2NR^®R^; 

R^^and R^° independently represent hydrogen, Ci^alkyl, hydroxy-Ci^alkyl, carbo)v-Ci^ 
30 alkyi, aryl, heteroaryl, Ca^heterocydyl, aryl-Ci^-alkyl, Ca^-heterocydyl-Ci^-alkyl, 

-C(0)-0-Ci-6-alkyl. -Ci^-alkyl-C(0)-0-Ci^alkyl. -Ci^-alkyl-NR^R^, or -S(0)rCi^lkyl, each 
of which is optionally substituted with one or more substituents independently selected from 
R^, or R^^ and R^ together with the nitrogen to which they are attached fomi a 3 to 8 mem- 
bered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally containing 
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one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic 
ring is optionally substituted with one or more substituents independently selected from R^; 

R^^ Is selected from 

5 • Ci^-alkyl, Cz^-alkenyl . carboxy-Ci^-alkyl, Ci^-alkylamiho-Ci^-alkyl or hydroxy-Ci^- 
alkyl, -Ci^-alkyl-NR^R^^ or 
• aryl, heteroaryl, aryl-Ci^alkyl, or heteroaryl-Ci^alkyl, wherein the aryl or heteroaryl 
part is optionally substituted with one or more substituents independently selected 
from R^^ or 

10 • (WcycloalkyI, Cg^-cydoalkenyl, Ca^-cycloalkyl-Ci^-alkyl, Ca^cloalkenyl-Ci^alkyl; 

R^ and R^are independently selected from hydrogen, Ci^-alkyl, carboxy-Ci^lkyl, 
-Ci-6-alkyl-C{0)-0-Ci^-alkyl, >C(0)-0-Ci^-alkyl. -Ci^alkyI-S(0)2"Ci^-alkyl. Cs^-cycloalkyl, 
aryl, or heteroaryl; or R^ and R^ together with the nifrogen to which they are attached form 
15 a 3 to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring option- 
ally containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, 
the heterocyclic ring is optionally substituted with one or more substituents independently 
selected from R^"^; 

20 R^^ is halogen, nifro, cyano, hydroxy, cartDOxy, oxo, -CF3, Ci^-alkyl, hydroxy-Ci^alkyl, car- 
boxy-Ci^-alkyl, -C(0)-Ci^-alkyl, -C(0)-C3^-cycloaikyl, -C(0)-aryl, -C(0)-heteroaryl, -C(0)- 
Ca^heterocydyl -C(0)-0-Ci^-alkyl. -Ci^-alkyI-C(0)-0-Ci^-alkyl, aryl, heteroaryl. aryl-Ci^ 
alkyl. heteroaryl-Ci^-alkyl, C^-cycloalkyl, Ca^-heterocyclyl, Cs-e-cycloalkyi-Ci^lkyl, Cs^- 
heterocyciyl-Ci^-alkyl, -Ci^-alkyl-C(0)-C3^-heterocyclyl, -C(0)-0-Ci^alkyl-aryl, 

25 -NH-S(0)2R^, or -3(6)^^, wherein each cyclic moiety is optionally substituted with one or 
more substituents independentiy selected from R^; 

R^ and R^ are independentiy Ci^Ikyl, halogen, nitro, cyano, hydroxy, -C(0)-0-Ci^alkyl, 
cartDOxy, -Ci^-alkyl-C(0)-0-Ci^lkyl, cari^oxy-Ci^-alkyl. -CF3, -S(0)2CH3, or -S(0)2NH2; 

.30 

R^ is Ci^alkyl, cartwxy-Ci^lkyl, -Ci^aikyl-C(0)-0-Ci^alkyl, Cs^-cydoalkyl, aryl, aryl- 
Ci^alkyl, heteroaryl optionally substituted witii Ci^-alkyl, or -N(CH3)2; 

R^ is halogen, nifro. cyano, hydroxy, carboxy, 0x0, -CFs, Ci^-alkyl, or Ci^-alkoxy; 

35 
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as well as any salt hereof with a pharmaceutically acceptable add or base, or any optical 
isomer or mixture of optical isomers, including a racemic mixture, or any tautomeric fonms. 

2. A compound according to daim 1 wherein is Cs^cloallcyl, Ca^-tydoalkenyl, indanyl, 
5 tetrahydrofuryl, tetrahydrothiofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 

drothiopyranyl, 1,4-dioxanyl, 1,3-dioxanyi, piperidyl, pyn-olidinyl, morpholinyl, or piperazinyl, 
each of which is optionally substituted with one or more substituents R^, R^, R^and R®. 

3. A compound according to any one of the claims 1 to 2 wherein R^ is cydopropyl, cydobu- 
tyl, cyclopentyl, cydohexyi, cydohexenyl, cydoheptyl, cycloheptenyl, cydooctyl, bicy- 

10 clo[3.2.1]octyl, bicydo[2.2.1]heptyl, norpinyl, norbonyl, norcaryl, adamantyl, indanyl, tetrahy- 
drofuryl, tetrahydrothiofuryl, tetrahydrothienyl. tetrahydropyranyl, tetrahydrothiopyranyl, 1,4- 
dioxanyl, 1,3-dioxanyl, piperidyl, pyn-olidinyl, morpholinyl, or piperazinyl, each of which is op- 
tionally substituted with one or more substituents R^, R*. R^and R®. 

4. A compound according to claim 3 wherein R^ is cydopropyl, cydobutyl, cyclopentyl, cyclo- 
15 hexyl, cydohexenyl, cydoheptyl, bicyclo[3.2.1]octyl, bicydo[2.2.1]heptyl, adamantyl, indanyl, 

tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyrrolid- 
inyl, morpholinyl, or piperazinyl, each of which is optionally substituted with one or more sub- 
stituents R^ R^ R^ and Rl 

5. A compound according to claim 4 wherein R^ is cyclopentyl, cydohexyi, cydohexenyl, 
20 cydoheptyl, bicydo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl. tetrahydropyranyl, tetra- 
hydrothiopyranyl, piperidyl, pyrrolidinyl, morpholinyl, or piperazinyl, each of which is option- 
ally substituted with one or more substituents R^, R"^, R^and R^. 

6. A compound according to daim 5 wherein R^ is selected from 




25 7. A compound according to daim 6 v\^erein R^ is selected from 
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8. A compound according to daim 7 wherein Is selected from 




R 







or 




9. A compound according to claim 8 wherein is selected from 

10. A compound according to claim 9 wherein is selected from 




N 




or 




11. A compound according to daim 10 wherein R^ is 




10 1 2. A compound according to claim 1 0 wherein R^ is 




13. A compound according to claim 10 wherein is 
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14. A compound according to any one of the claims 1 to 13 wherein Is Cjw-cycloalkyl, 
Ca^cycloalkenyl, tetrahydrofuryl, tetrahydrothlofuryl. tetrahydrothienyl, tetrahydropyranyl, 
tetrahydrothiopyranyl, 1,4-dloxanyl, 1,3-dloxanyl, piperidyl, pyrrolidinyl, morphoHnyl, or 
piperazinyl, each of which is optionally substituted with one or more substltuents R^, R^ 

5 and R^. 

15. A compound according to claim 14 wherein R^ is cydopropyl. cydobutyl, cyclopentyl, 
cydohexyl, cyclohexenyl, cydoheptyl, cydoheptenyl, cydooctyl. bicyciot3.2.1loctyl, bicy- 
do[2.2.1]heptyl, norpinyl, norbonyl, norcaiyl, adamantyl, tetrahydrofuryl, tetrahydrothlofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, 1,4-dioxanyi, 1,3-dioxanyl, 

10 piperidyl, pynrolidinyl, morpholinyl. or piperazinyl, each of which is optionally substituted with 
one or more substituents R^°, R^\ R^^and R^. 

16. A compound according to claim 15 wherein R^ is cydopropyl, cydobutyl. cyclopentyl, 
cydohexyl. cyclohexenyl, bicyclo[3.2.1]octyl, bicydo[2.2.1]heptyl, adamantyl, tetrahydrofuryl, 
tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl, piperidyl, pyn-olidinyl, morpholinyl, 

15 or piperazinyl, each of which is optionally substituted with one or more substituents R^, 
R^and R^. 

17. A compound according to daim 16 wherein R^ is cydopentyl, cydohexyl, cydohexenyl, 
bicyclo[2.2.1]heptyl, tetrahydrofuryl, tetrahydrothienyl, tetrahydropyranyl, tetrahy- 
drothiopyranyl, piperidyl. pyn-olidinyl, morpholinyl, or piperazinyl. each of which Is optionally 

20 substituted with one or more substituents R^°. R^and R^. 

18. A compound according to daim 17 wherein R^ is selected from 




19^ A compound according to claim 18 wherein R^ is seleded from 
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^31 




20. A compound according to claim 19 wherein is selected from 



-^32 







.31 





or 




21. A compound according to daim 20 wherein is selected from 





or 



.32 





22. A compound according to claim 21 wherein R^ is selected from 




,31 



or 



.32 





23. A compound according to claim 22 wherein R^ is 




10 24. A compound according to claim 22 wherein R^ Is 



-.31 



N 




25. A compound according to claim 22 wherein R^ is 
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26. A compound according to any one of the claims 1 to 25 wherein and are both 
cydohexyl. 

27. A compound according to any one of the claims 1 to 25 wherein R^ is 
and R^ is cydohexyl. 

5 

28. A compound according to any one of the claims 1 to 27 wherein R^. R^ R^, R®, R^. R^\ 
R^and R®^ are independently selected from the group consisting of 

• halogen, oxo, cyano, hydroxy, carboxy, -CFs; or 

• -NR'^R^^or 

10 • Ci^Ikyl, C2^alkenyl, Cs^-cycloalkyl, C«-cydoaIkyl-Ci^-ail<yi, aryl, aryl-Ci^-alkyl, 
Ci^alkoxy, C3^-cvcloalkyl-Ci.6-alkoxy, aryl-Ci^-alkoxy, Ci^alkylthto, arylthio, 
-C(0)-0-Ci^alkyl, or Ci^-alkyl-C(0)-0-Ci^alkyI, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^; or 

• -C(0)-R2^, -S(0)rR^, -C(0)-NR^^R^^ -S(0)2-NR^^R^^ -Ci^alkyW;(0)-NR^^R^^ or 
15 two substituents selected from R^ R^, R^and R^ or R^, R^^and R^ attached to the 

same or adjacent atoms together forni a radical -0-{CH2)i^-0-. 

29. A compound according to daim 28 wherein R^, R"*, R^ R®, R^, R^and R^ are inde- 
pendently selected from the group consisting of 

• halogen, oxo, -CF3; or 
20 • -NR^ V^; or 

• Ci-6-alkyl, Ca^-cycloalkyl, Ci.6-alkoxy, Ci^-alkylthio, aryl, aryl-Ci^-alkyl, aryithio, 
-C(0)-O-Ci^-alkyl, or Ci^-alkyl-C(0)-0-Ci^alkyl, each of which is optionally sub- 
stituted with one or more substituents independeritly selected from R^^; or 

• -C(0)-R2^ ~S(0)rNR'^R^^ or -S(0)rR^; or 

25 two substituents selected from R^ R^ R® and R^ or R^, R^^ , R^^ and R^ attached to the 
same or adjacent atoms together fomi a radical -0-(CH2)i^0-. 

30. A compound according to daim 29 wherein R^ R^ R^, R^ R^, R^^and R^ are inde- 
pendently selected from the group consisting of 

• halogen, -CF3; or 

30 • methyl, ethyl, propyl, isopropyl, butyl, fe/f-butyl, cydopropyl, cydobutyl, cydopen- 

tyl, cydohexyl, phenyl, naphtyl, benzyj, phenyl-ethyl, methoxy, ethoxy, propoxy, 
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phenylthio, -C(0)-OCH3, or -C(0)-0-CH2CH3, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^^ or 

• -C(0)-R^. -S(0)2-NR''R'^ or -S(0)2-R^; or 

two substituents selected from R^. R*. R^and R® or R^, R^and R^ attached to the 
same or adjacent atoms together fomi a radical -0-(CH2)i-3^-. 

31 A compound according to claim 30 wherein R^ R^ R^, R^ R^, R^\ R^and R^ are inde- 
pendently selected from the group consisting of 

• halogen, -CF3; or 

• methyl, ethyl, propyl, isopropyl, butyl, ferf-butyl, cydopropyl, cydobutyl, cyclopen- 
tyl, cydohexyl, phenyl, naphtyl, benzyl, phenyl-ethyl, methoxy, ethoxy, propo)^, 
phenylthio, -C(0)-0-CH3, or-C(0)-0-CH2CH3, each of which is optionally substi- 
tuted >Mth one or more substituents independently selected from R^^; or 

• -C(0)-R^,-S(0)rNR^^R^* or-S(0)2-R^^. 

32. A compound according to daim 31 wherein R^ R"*, R^ R°, R^, R®\ R^^ and R^ are inde- 
pendently selected from the group consisting of F, CI, -CF3, methyl, ethyl, propyl, isopropyl, 
butyl, ferf-butyl, methoxy. ethoxy. propoxy. -C(0)-R^^ -S(0)rNR^^R^^ or -S(0)2-R^^ 

33. A compound according to daim 29 wherein R^ R\ R^, R^, R^, R^and R^ are inde- 
pendently selected from Ci^alkyl, Ci-e-alkoxy, -S(0)2-R^^ or -C(0)-R^^. 

34. A compound according to any one of the claims 1 to 33 wherein R^° and R^^ independ- 
ently represent hydrogen, methyl, ethyl, propyl, -C(0)-CH3, -C(0)-CH2CH3, -CH2C(0)0H. 
-CH2CH2C(0)OH. .C(0)-CH2-C(0)OH, -C(0)-CH2CH2-C(0)OH, -S(0)2CH3. or phenyl. 

35. A compound according to daim 34 wherein R^° and R^^ independently represent hydro- 
gen, methyl, ethyl. -C(0)-CH3. -CH2C(0)0H, -C(0)-CH2-C(0)0H, -S(0)2CH3, or phenyl. 

36. A compound according to daim 35 wherein R^° and R^^ independently represent hydro- 
gen, methyl, ethyl, or phenyl. 

37. A compound according to any one of the daims 1 to 36 wherein R^ is Ci^-alkyl, 
alkoxy, C2^alkenyl, C2^-alkynyl, Cs^-cydoalkyl, C3-8-cycloalkyl-Ci^-alkyl, aryl, aryl-Ci^-alkyl, 
aryl-C2-6-alkenyl, heteroaryl, heteroaryl-Ci^Ikyl, carboxy-Ci^alkyl, Ci^-alkoxy-Ci^lkyl. Ci. 
e-alkyithio-Ci^-alkyl, R'°HN-Ci^alkyl, R^^R^'N-Ci^-alkyl, R'°R^'N-S(0)2-Ci-6-alkyl, or 
R^°R^^N-C(0)-Ci^-alkyl, each of which is optionally substituted with one or more substituents 
independently selected from R^^. 

38. A compound according to daim 37 wherein R^^ is Ci^-alkyl. Ci^-alkoxy, Cs^-cycloalkyl, 
C^-cydoalkyl-Ci^-alkyl, aryl-C2^-alkenyl, aryl, heteroaryl. heteroaryl-Ci^-alkyl, carboxy-Ci^- 
alkyl. carboxy-Ci^alkyl. Ci^alkoxy-Ci^-alkyI. R^°HN-Ci^-alkyl. R^^R^^N-Ci^alkyl, R^V^N- 
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S(0)rCi^-alkyl, or R^^^R^N-CCO^Ci^-alkyl, each of which is optionally substituted with one 
or more substituents independently selected from R^^ 

39. A compound according to dalm 38 wherein R^ is Ci^alkyl, Ci^lkoxy, Ca-e-cycloalkyl, 
Ca^-cydoalkyl-Ci^lkyl, aryl, heteroaryl-Ci^lkyl, aryl-Ci^alkyl. Ci^lkoxy-Ci^lkyl, car- 

5 boxy-Ci^alkyl, or heteroaryl, each of which is optionally substituted with one or more sub- 
stituents independently selected from R^^. 

40. A compound according to claim 39 wherein R^^ is methyl, ethyl, propyl, n-butyl. Isobutyl, 
1,1,1-trifIuoroethyl. cyclopropyl, cyclopentyl, cydopropylmethyi, phenyl, pyridyl, thiophene. 
imidazole, or thiazole, each of which is optionally substituted with one or more substituents 

1 0 Independently selected from R^^. 

41. A compound according to claim 40 wherein R^^ is methyl, ethyl, propyl, n-butyl, isobutyl, 
1,1,1-trifluoroethyl, cydppropyl, cyclopentyl, cydopropylmethyi, phenyl, or pyridyl, thiophene, 
imidazole, or thiazole. 

42. A compound according to any one of the claims 1 to 41 wherein R^^ is halogen, cyano, 
15 hydroxy, carboxy, -CF3, or Ci^-alkyl. 

43. A compound according to daim 42 wherein R^^ is halogen, cyano, hydroxy, carboxy, 
-CF3. methoxy, methyl, ethyl or propyl. 

44. A compound according to daim 43 wherein R*"^ is halogen, carboxy. methyl, ethyl or pro- 
pyl. 

20 45. A compound according to any one of the claims 1 to 44 wherein R^^ and R^^ are inde- 
pendently selected from the group consisting of hydrogen. Ci^alkyl, hydroxy-Ci-e-alkyI, car- 
boxy-Ci^alkyl, phenyl, or naphtyl, each of which is optionally substituted with one or more 
substituents independently selected from R^^; or R^^and R^^ together vwth the nitrogen to 
which they are attached form a 3 to 8 membered heterocydic ring with the said nitrogen 

25 atom, the heterocydic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur. 

46. A compound according to claim 45 wherein R^^ and R^^ are independently selected from 
the group consisting of hydrogen, methyl, ethyl, propyl, hydroxy-methyl, hydroxy-ethyl, car- 
boxy-methyl, carboxy-ethyl, phenyl, or naphtyl, each of which Is optionally substituted with 
30 one or more substituents independently selected from R^^; or R^^ and R^^ together with the 
nitrogen to which they are attached fomn a 3 to 8 membered heterocydic ring with the said 
nitrogen atom, the heterocyclic ring optionally containing one or two further heteroatoms se- 
lected from nitrogen, oxygen and sulphur. 
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47. A compound acoording to daim 46 wherein R^^ and R^^ are independently selected from 
ttie group consisting of hydrogen, methyl, ethyl, propyl, or phenyl, each of which is optionally 
substituted with one or more substituents independently selected from R^^ 

48. A compound according to any one of the claims 1 to 46 wherein R^^ is halogen, cyano. 
5 hydroxy, carboxy, -CF3, methyl, ethyl, or propyl. 

49. A compound according to claim 48 wherein R^® Is halogen, hydroxy, carboxy, -CF3, 
methyl, or ethyl. 

50. A compound according to any one of the claims 1 to 49 wherein A Is thiazolyl, thiadia- 
zolyl, pyrazlnyl, pyridyl, benzothiazolyl, 5,6-dihydro-4/+^clopentathia2olyl, 4,5,6,7- 

10 tetrahydro-benzothiazolo-pyrldyl, 6,7-dlhydro-pyranothiazoiyl, or 4,5,6,7- 

tetrahydrobenzothiazolyl optionally substituted with one or more substituents independentiy 
selected from R^, R® and R®. 

51 . A compound according to claim 50 wherein A is 



15 52. A compound according to claim 50 wherein A is thiazolyl or thiadiazolyl optionally substi- 
tuted with one or more substituents independentiy selected from R^, R® and R®. 



thiadiazolyl, optionally substituted with one or moro substituents independentiy selected from 




53. A compound according to daim 52 wherein A is tiiiazolyl, 1 ,2.4-thiadiazolyl, or 1 ,3,4- 



R^R^andR^ 



20 54. A compound according to daim 53 wherein A is 




55. A compound according to claim 54 wherein A is 




56. A compound according to claim 55 wherein A is 



25 




wo 2005/066145 PCT/DK2005/000002 

326 

57. A compound according to any one of the claims 1 to 56 wherein R^, and R® are Inde- 
pendently selected from 

• halogen, carboxy, cyano, nitro, hydroxy, -CF3 .-SCN; or 

• Ci^-alkyl, C2^lkenyl, Ci^-alkoxy. Ci.6-alkylthlo, Ci^-alkylamino, Ci^-alkylsulfenyl, 
-C(0)-0-Ci^-alkyl, -C(0)-Ci^-alkyl, -Ci^alkyl-C{0)-0-Ct.6-alkyl, 
-Ci^lkyl-0-C(0)-Ci^-alkyl. -NH-C{0>-Ci^-alkyl. -Ci^alkoxy-Ci^alkyl, 
-Ci^-alkyI-S-Ci^-alkyl, Ca^-cycloalkyl-Ci^-alkyl, Ca-s-cycloalkyl-Ci^alkoxy. C«- 
cycloalkyl-Ci^-alkylthio each of which is optionally substituted with one or more sub- 
stituents Independently selected from R^^; or 

• aryl, heteroaryl. aryl-Ci^-alkyl, heteroaryl-Ci^-alkyl, aryl-Ci^-alkoxy, heteroaryl-C,-6- 
alkoxy, heteroaryl-thio-Ci^-alkyl, aryloxy. heteroaryloxy, heteroarylthio, each of which 
is optionally substituted on the aryl or heteroaryl part with one or more substituents 
independently selected from R^^; or 

• Ca^-cycloalkyl. Cs^-cycloalkenyl, Ca^-cycloalkyl-Ci^-alkyl, Cs^-cycloalkenyl-Ci^alkyl, 
each of which is optionally substituted on the cycloalkyi part with one or more sub- 
stituents independently selected from R^^; or 

• Ca^-heterocyclyl, Cs^-heterocyclyl-Ci^-alkyl, C^-heterocyclylthlo, or-C(0)-C3^- 
heterocyclyl, each of which is optionally substituted with one or more substituents in- 
dependently selected from R^^ or 

• -NR^^R2°. -Ci^.alkyl«NR^^R2^ .Ci^-alkyl-S-R2\ .Ci^alkyl-S(0)-R2\ ^i^alkyl-S(0)2. 
R^\ -S(0)rR^^ or -S(0)rNR^^R^, wherein each alkyi part may be substituted with 
one or more substituents independently selected from R^; or 

• -C(0)NR^R^, -Ci^-alkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

two of R^, R® and R® can be taken together to form a C2^-alkyIene bridge. 

58. A compound according to daim 57 wherein R^, R® and R® are independently selected 
from 

• halogen, carboxy. cyano. or -CF3; or 

• Ci-6-alkyl, C2^-aIkenyl, Ci^-alkoxy, Ci^-alkylthio, -C(0)-0-Ci^-alkyl. -C(0)-Ci^alkyl, 
-Ci^alkyl-C(OH>Ci^-alkyl. -Ci^alkyl-0-C(0)-Ci^-alkyl, -Ci^-alkoxy-Ci^alkyl, Ca^ 
cydoalkyl-Ci^alkyl, each of which is optionally substituted with one or more substitu- 
ents Independently selected from R^®; or 

• aryl, heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, each of whidi is optionally substi- 
tuted on the aryl or heteroaryl part with one or more substituents independently se- 
lected from R^^; or 
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• Cs^-cycloalkyl, Ca^doalkyl-Ci^lkyl, each of which is optionally substituted on the 
cycloalkyi part with one or more substituents independently selected from R^^; or 

• Ca^-heterocyclyl, Ca^eterocydyl-Ci^alkyl, or -C(0)-C3^hetero(yclyl, each of which 
is optionally substituted with one or more substituents independently selected from 

5 R^^ or 

• -NR^^R^^ ^i^alkyl-NR^®R2^ -S(0)rR^^ or -S(0)2-NR^^r2^. wherein each alkyi part 
may be substituted vMi one or more substituents Independently selected from R^; or 

• -C(0)NR22r23. .Ci4ralkyl-C(0)NR^R^ optionally substituted with one or more sub- 
stituents independently selected from R^; or 

10 two of R^, R® and R^ can be taken together to form a Ca^alkylene bridge. 

59. A compound according to claim 58 wherein R^ R^ and R^ are independently selected 
from 

• halogen, cariDoxy or -CF3; or 

• Ci^-alkyl, Ci^-alkoxy, Ci^alkylthio, -Ci^alkyl-C(0)-0-Ci^alkyl, 

1 5 -Ci^-alkyl-0-C(0)-Ci^alkyl or -C(0)-0-Ci^lkyl, each of which is optionally substi- 

tuted with one or more substituents independently selected from R^^; or 

• phenyl, benzyl, or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl. and 
wherein each aryl or heteroaryl is optionally substituted on the aryl or heteroaryl part 
with one or more substituents independently selected from R^^; or 

20 • cyclopropyl, cydobutyl. cyclopentyl, or cydohexyl, each of which is optionally substi- 
tuted on the cycloalkyi part with one or more substituents independently selected 
from R^®; or 

• pyrrolidinyl, piperidyl. piperazinyl, or morpholinyl, each of which is optionally substi- 
tuted with one or more substituents independently selected from R^®; or 

25 • -C(0)NR^R^.-S(0)2-R^'or-S(0)2"NR^^R^^;or 

two of R^, R® and R® can be taken together to form a Ca^alkylene bridge. 

60. A compound according to daim 59 wherein R^, R® and R° are independently selected 
from halogen, carboxy, -CF3, -S-CH3, -S-CH2CH3, -S-CH2CH2CH3, methyl, ethyl, propyl, iso- 
propyl, butyl, tert-butyl. methoxy, ethoxy. -CH2-C(0)-0-CH3, -CH2-C(0)-O-CH2CH3, 

30 -CH2CH2-C(0)-0-CH3. -CH2CH2-C(0)-0-CH2CH3, -CH2-O.C(0)-CH3, -CH2-0-C(0)-CH2CH3, 
-CH2CH2-0-C(0)-CH3, -CH2CH2-0-C(0)-CH2CH3. -C(0>-0-CH3, -C(0)-0-CH2CH3, each of 
which is optionally substituted with one or more substituents independently selected from 
R^®; or heteroarylthio, wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted 
on the heteroaryl part with one or more substituents independently selected from R^^, or pyr- 
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rolldlnyl, piperidyl, piperazinyl, or morpholinyl, each of which is optionally substituted with one 
or more substituents independently selected from R^®, or -S(0)rR^\ 
61- A compound according to dalm 60 wherein R^ R® and R^ are independently selected 
from CI, F, Br, -CF3. -S-CHa, -S-CHgCHa. -S-CH2CH2CH3, methyl, ethyl, methoxy, ethoxy, 

5 -CHz-C(0)-0-CH2CH3, -C(0>-0-CH3, or -C(0)-O-CH2CH3. each of which is optionally substi- 
tuted with one or more substituents independently selected from R''^ or heteroarylthio, 
wherein heteroaryl is pyridyl or imidazolyl, each optionally substituted on the heteroaryl part 
with one or more substituents independently selected from R^^, or pyn-olidinyl, piperidyl, 
piperazinyl, or morpholinyl, each of which is optionally substituted with one or more substitu- 

1 0 ents independently selected from R^^. 

62. A compound according to any one of the claims 1 to 61 wherein R^^. R^^ and R^® are in- 
dependently Ci^-alkyl, halogen, hydroxy, 0x0, carboxy. -CF3, carboxy-Ci^-alkyl, hy- 
droxy-Ci-6-alkyl, -C,.6-alkyl-C(0)-0-Ci.6-alkyl, -C(0)-O.Ci^-alkyl. -NR'^R^°, -C(0)NR'^R^or 
-S(0)2-Ci^-alkyl. 

15 63. A compound according to claim 62 wherein R^^, R^^, and R^®are independently methyl, 
ethyl, propyl, halogen, hydroxy, 0x0, carboxy, -CFa. carboxy-methyl. carboxy-ethyl, carboxy- 
propyl, hydroxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C{0)-0-CH3, 
-CH2-C(0)-0-CH2CH3, -CH2CH2-C(0)-0-CH3, -CH2CH2-C(0)-0-CH2CH3, -C(0)-0-CH3, 
-C(0)-0-CH2CH3. -C(0)-0-CH2CH2CH3, or -S(0)2CH3. 

20 64. A compound according to claim 63 wherein R^®, R^^, and R^® are independently methyl, 
ethyl, propyl, halogen. 0x0, carboxy, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hy- 
droxy-methyl, hydroxy-ethyl, hydroxy-propyl, -CH2-C(0)-0-CH3. -CH2-C(0)-0-CH2CH3, 
-CH2CH2-C{0)-0-CH3, -CH2CH2-C(0>O-CH2CH3, -C(0).0-CH3, -C(0)-0-CH2CH3, 
-C(0)-0-CH2CH2CH3. or-S(0)2CH3. 

25 65. A compound according to claim 62 wherein R^®, R^^ and R^^are independently 
Ci^lkyl, carboxy, -NR^^R^, -C(0)-O.Ci^alkyl or -C(0)NR^'R^. 
66. A compound according to any one of the claims i to 65 wherein R^® and R^ independ- 
ently represent hydrogen, Ci-e-alkyl. hydroxy-Ci.6-aIkyl, carboxy-Ci^alkyl, phenyl, naphtyl, 
Cs^heterocyclyl, phenyl-Ci^alkyl, Cw-heterocyclyi-Ci^alkyl. -C(0)-0-C,.6-alkyl, 

30 -Ci^alkyl-C(0)-0-Ci4ralkyl, -Ci^lkyl-NR^R^ or -S(0)2-Ci.«-alkyl, each of which is option- 
ally substituted witii one or more substituents independently selected from R^*; or R^® and 
R^ togettier wiUi tiie nitrogen to which tiiey are attached fomi a 3 to 8 membered heterocyc- 
lic ring the said nitrogen atom, tiie heterocyclic ring optionally containing one or two fur- 
ttier heteroatoms selected from nitix)gen, oxygen and sulphur, tiie heterocyclic ring is option- 
35 ally substituted witti one or more substituents independentiy selected from R^, 
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67. A compound according to claim 66 wherein R^^and R^independentiy represent liydro- 
gen, methyl, ethyl, propyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl, hydroxy-methyl, 
hydroxy-ethyl, hydroxy-propyl, phenyl, phenyl-Ci-e-alkyI, Ca^-heterocyclyl-Ci-e-alkyl, 
"C(0)-0-Ci^alkyl. -Ci^-alkyl-C(0)-0-Ci^-alkyl, -Ci^-alkyl-NR^R^^, or naphtyl, or R^® and 

5 R^ together with the nitrogen to which they are attached fomi a 3 to 8 membered heterocyc- 
lic ring with the said nitrogen atom, the heterocyclic ring optionally containing one or two fur- 
ther heteroatoms selected from nitrogen, oxygen and sulphur, the heterocyclic ring is option- 
ally substituted with one or more substituents independently selected from R^^ 

68. A compound according to claim 66 wherein R^^and R^ independently represent hydro- 
10 gen, Ci^-alkyl, or R^^ and R^ together with the nitrogen to which they are attached form a 3 

to 8 membered heterocyclic ring with the said nitrogen atom, the heterocyclic ring optionally 
containing one or two further heteroatoms selected from nitrogen, oxygen and sulphur, the 
heterocyclic ring is optionally substituted with one or more substituents independently se- 
lected from R^^. 

15 69. A compound according to claim 68 wherein R**® and R^ independently represent hydro- 
gen, methyl, ethyl, or propyl, or R^® and R^ together with the nitrogen to which they are at- 
tached fonm a 3 to 8 membered heterocyclic ring with the said nitrogen atom, wherein the 
heterocyclic ring is pyn^olidyl, piperldyl, piperazlnyl, homopiperazinyl, or morpholinyl, the het- 
erocyclic ring is optionally substituted with one or more substituents independently selected 

20 from R^. 

70. A compound according to any one of the claims 1 to 69 wherein R^^ is selected from 

• Ci^-alkyl, carboxy-Ci.6-alkyl. -Ci^alkyl-NR^R^^or hydroxy-Ci^-alkyl; or 

• phenyl, naphtyl, or phenyi-Ci.6*alkyl, wherein the aryl part is optionally substituted 
with one or more substituents independently selected from R^; or 

25 • Ca^-cycloalkyl, or Ca^-cycIoalkyl-Ci^alkyl. 

71 . A compound according to claim 70 wherein R^ is selected from 

• methyl, ethyl, propyl, cartDoxy-methyl, cart30xy-ethyl, carboxy-propyl. hydroxy-methyl. 
hydroxy-ethyl, hydroxy-propyl; or 

• phenyl, naphtyl, or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
30 with one or more substituents independently selected from R^^ or 

• Ca^-cycloalkyl, or Ca^-cycloalkyl-Ci^-alkyl. 

72. A compound according to daim 71 wherein R^ is selected from 

• mefliyl, ethyl, carboxy-methyl, carboxy-ethyl, carboxy-propyl,; or 

• phenyl, naphtyl. or phenyl-Ci^-alkyl, wherein the aryl part is optionally substituted 
35 with one or more substituents independently selected from R^^. 
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73, A compound according to any one of the claims 1 to 72 wherein and R^are inde- 
pendently selected from hydrogen, Ci^-alkyl, carboxy-Ci^-alkyl, -Ci^-alkyl-C(0)-0-Ci^lkyl, 
-C(0)-0-Ci^-alkyI, Cs^-cydoalkyl, phenyl, naphtyl, or R^ and R^ together with the nitrogen 
to which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 

5 atom, the heterocyclic ring optionally containing one or two further heteroatoms selected 
from nitrogen, oxygen and sulphur, the heterocyclic ring is optionally substituted with one or 
more substituents independently selected from R^"*. 

74. A compound according to daim 73 wherein R^ and R^^are independently selected from 
hydrogen, methyl, ethyl, propyl, butyl, carboxymethyl, carboxyethyl, carboxypropyl, cyclopro- 

10 pyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, phenyl, naphtyl, or R^ and R^ together 
with the nitrogen to which they are attached form a 3 to 8 membered heterocyclic ring with 
the said nitrogen atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, ho- 
mopiperazinyl, or morpholinyl, the heterocyclic ring is optionally substituted with one or more 
substituents independently selected from R^. 

15 75. A compound according to claim 74 wherein R^ and R^^ together with the nitrogen to 
which they are attached form a 3 to 8 membered heterocyclic ring with the said nitrogen 
atom, wherein the heterocyclic ring is pyrrolidyl, piperidyl, piperazinyl, homopiperazinyt, or 
morpholinyl, the heterocydio ring is optionally substituted with one or more substituents in- 
dependently selected from R^^ 

20 76. A compound according to any one of the claims 1 to 75 wherein R^^ is halogen, hydroxy, 
carboxy, oxo, -CF3, Ci^alkyl, hydroxy-Ci^alkyl, carboxy-Ci^-alkyl, -C(0)-Ci^lkyl, 
-C(0)-0-Ci^alkyl, -Ci^lkyl-C(0)-C)-Ci-6-alkyl, aryl, heteroaryl, aryi-Ci-e-alkyl, heteroaryl-Ci. 
6-alkyl« Cs^cydoalkyl, Cs^r-heterocydyl, Cs^-c^doalkyl-Ci^lkyl. Cs^-heteroc^clyl-Ci^alkyl. 
-C(0)-0-Ci^lkyl-aryl, or-S(0)2R^. wherein aryl Is phenyl or naphtyl, and heteroaryl is 

25 pyridyl or pyrimidyl, and wherein each cydic moiety is optionally substituted with one or more 
substituents independently selected from R^. 

77. A compound according to daim 76 wherein R^^ is halogen, hydro)^, carix)xy, 0x0, -CF3, 
Ci^-alkyl, hydroxy-Ci^-alkyl, carboxy-Ci-e-alkyI, -C{0)-Ci^lkyl, -C(0>O-Ci.€-alkyl, aryl, 
heteroaryl, aryl-Ci^alkyl, heteroaryl-Ci^-alkyl, CW^^doalkyl, Cs^-heterocydyl, Ca^ 

30 cydoalkyl-Ci.€-alkyl, CM-heterocydyl-Ci^-alkyl. or -S(0)2R^, wherein aryl is phenyl or 
naphtyl, and heteroaryl is pyridyl or pyrimidyl, and wherein each cyclic moiety is optionally 
substituted with one or more substituents independently selected firom R^. 

78. A compound according to daim 77 wherein R^^ is halogen, carboxy, 0x0, -CF3, Ci.6-alkyl, 
carboxy-Ci^-alkyl, -C(0)-Ci.«-alkyl, -C(0)-0-Ci^alkyl, aryl, aryl-Ci^alkyl, C3.8-<ycloaIkyl, 

35 C3.B-heterocydyl, C3.a-heterocyclyl-Ci.€-alkyl, or -S(0)2R^, wherein aryl Is phenyl or naphtyl, 
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and wherein each cydic moiety is optionally substituted with one or more substituents Inde- 
pendently selected from R^. 

79. A compound according to claim 78 wherein R^'' is carboxy, oxo. Ci^-alkyl. carboxy-Ci^s- 
alkyl. -C(0)-0-CM-alkyl. aryl, aryl-d^e-alkyl. Cw-cycloalkyl. C^-heterocyclyl, C«- 
heterocydyl-Ci^fl-alkyl, or-S(0)2R^, wherein aryl is phenyl or naphtyl. and wherein each qt- 
dic moiety is optionally substituted with one or more substituents independently selected 
from R^. 

80. A compound according to any one of the daims 1 to 79 wherein R^^ and R^^ are 
independently Ci.e-alkyl, halogen, hydroxy, carboxy, or -CF3. 

81 . A compound according to claim 80 wherein R^ and R^ are Independently methyl, ethyl, 
propyl, halogen, hydroxy, carboxy, or -CF3. 

82. A compound according to any one of the claims 1 to 81 wherein R^ is Ci^alkyl, -C1.6- 
alkyl-C(0)-0-Ci.6-alkyl, phenyl, phenyl-Ci.6-aIkyl, heteroaryl optionally substituted with Ci.e- 
alkyl or -N(CH3)2, wherein heteroaryl is imidazolyl, pyridyl or pyrimldyl. 

83. A compound according to dalm 82 wherein R^^ is C^-alkyl, -Ci.6-alkyl-C(0)-0-Ci^-alkyl, 
or-N(CH3)2. 

84. A compound according to any one of the claims 1 to 83 wherein Is halogen, carboxy, 
-CF3, Ci.e-alkyl, or Ci^lkoxy. 
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